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I have avoided the subject of incentive 
licensing, partly because I was too cowardly 
to rock the boat, but mainly to give myself 
time to sort out my own thinking on the 
subject. 

Being firmly convinced that some portion 
of each persons day (ham radio or not) 
should be devoted to a learning process, 

I can find little to argue in the final act as 
it was passed. It will certainly do us no 
harm to increase our technical ability. I 
seriously doubt that it will have any major 
effect on operating tactics or improvement of 
the conditions of the bands as they now 
exist, however. For example, one does not 
have to be an automobile mechanic to be 
an excellent driver. Nor does FAA require 
that a pilot be an airplane mechanic before 
he can be qualified to fly, I know many “ap¬ 
pliance operators” who are superb amateur 
operators, and many skilled electronic engi¬ 
neers who cannot zero a frequency ade¬ 
quately, although they can keep their own 
and other's rigs in good running condition. 
What the long term effect on operating tech¬ 
niques will be remains to be seen. 

To me, and I’m sure to most of us, the 
term incentive means working harder to 
achieve more privileges. This is like the man 
who is hired for a job at $150 per week and 
has the opportunity to work harder to make 
$200 per week. He has the option of stay¬ 
ing where he is and keeping his $150 if he 
so desires. However, with incentive licensing 
as it now exists, we have the situation of the 
man who has been making $200 per week 
for many years suddenly being cut to $150 
per week and now has the “incentive?” to 
work harder to get back to the previous 
status, 

Then, let’s look at the “grandfather clause” 
for the Advanced class holders. In 1965, in 
a proposed amendment to Amateur Radio 
Service Rules (March 31, 1966), the FCC 
officially stated, " There no longer exists any 
valid distinction between the Advanced and 
General Class as to the difficulty of the ex¬ 
amination However, the holder of the Ad¬ 
vanced lass license now gets additional 


frequencies under the new regulations, al¬ 
though he may not have taken an examina¬ 
tion in 40 years. There is always the argu¬ 
ment that these people have learned theory 
tl trough practice in building and maintain¬ 
ing equipment throughout the years. While 
this may be true, in many cases, it cannot 
hold for all the old timers any more than 
saying that none of the General Class holders 
has done any building simply because com¬ 
mercial equipment has been available to 
them. 

But let us defer to age, and accept this 
gesture. There still remains, within the Ad¬ 
vanced grandfathering, one inequity. Let's 
cite two hypothetical amateurs. Ham “A” 
was licensed 40 years ago with what was 
then called a standard Amateur Radio Sta¬ 
tion License. A few years later he took a 
new exam and received what was called an 
Amateur Extra First Class License. Came 
the thirties with the depression, and for 
financial reasons he was unable to indulge 
in the luxury of a hobby. He was too busy 
scrounging a living for his family to be on 
the air. Knowing he would be inactive, he 
let his license lapse. For a variety of reasons, 
he was unable to return to amateur radio 
until 1953. At that time there was no longer 
any Advanced Class license, so he took the 
General exam and returned to the air. 

Meantime, ham “B” was licensed at the 
same time and took the same original two 
exams. He was also inactive for the same 
period of time, but kepi renewing his license 
throughout the years. Although “B” has not 
taken any exam since 1928, he holds the 
Advanced license with all the additional 
privileges, while “A”, who has taken an ad¬ 
ditional modern examination which, by the 
FCC’s own admission, eliminates any differ¬ 
ence between the two classes, has a General. 

I would like to suggest that the FCC give 
serious consideration to allowing one who 
once held an Advanced Class license which 
expired, and who has taken the General 
exam in recent years, to he granted the Ad¬ 
vanced license with all the benefits which go 
along with it. . . . W1EMV 
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GET THE ENTIRE BAND—BOTH CW AND 
PHONE WITH ONE TUNING ADJUSTMHIT! 

10-15-20-40 METERS 

Only from HUSTLER will you receive the 
mechanical and electrical performance you want 
in a 4 Band Trap Vertical. Make the com¬ 
parison and see for yourself. 
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• Individually and precisely tuned traps! 

• Lowest SWR and Widest Band width! 

• Outstanding mechanical construction! 

• Heavy gauge heat treated aluminum! 

• Stainless and cadimum plated steel parts! 

• Base impedance nominal 52 ohms! 

• WHOLE BAND OPERATION WITHOUT 
READJUSTMENT! 

FOR 75-80 METER OPERATION ADD HUSTLER MOBILE RM 75 
OR RM 75S RESONATOR ON TOP OF 48TV. BAND WIDTH 60 TO 
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THE DAYTOIM AMATEUR 
RADIO ASSOCIATION 

'"ANNUAL DAYTON 
HAMVENTION 

Saturday, April 27, 1968 
WAMPLER ARENA CENTER 
DAYTON, OHIO 


Technical Sessions 
i Exhibits 


Women's Activities 
> Flea Market 


* Awards •Banquet 

Celebrate Ohio Amateur Radio Week at 

the DAYTON HAMVENTION 

fOft INFORMATION, MAP ACCOMMODATIONS WRITE 
DAYTON HAMVENTION BOX 44, DAYTON OHIO 45*101 


NEW! IMPROVED! 


FREQUENCY CONVERTERS 



Many new models available from .45 MHz. 
to 450 MHz. Some with dual gate MOSFET 
R. F. stages and mixers. Crystal-controlled 
oscillators, full wave UHF diodes for 
transistor protection and many more desir¬ 
able features. Send for your free convert¬ 
er catalog. Vanguard Labs., 196—23 
Jamaica Ave., Hollis, N.Y. 11423. 


VANGUARD LABS 

T96-23 Jamaica Ave. Dept. H Halits, N.Y. 11423 


de W2NSD 

never say die 


Can Amateur Radio Help 
Solve the UFO Problem? 

If the UFO’s are, as many believe, space 
craft visiting our planet, can you think of 
a more important event of our times? For¬ 
tunately for us the problems facing UFO 
investigators can be solved by amateur 
radio. One single amateur, providing leader¬ 
ship at this time, might do more for the 
human race than a president or king. 

A number of good UFO books have been 
published recently and those of you who 
have digested them probably feel about as 
I do. The mere fact of thousands of identical 
reports from all over the world by people 
who could not possibly have cooked up 
these things previously indicates the truth 
of the reports. The credibility gap being 
what it is these days, the poo-pooing of 
UFO s by our government is also a strong 
endorsement of their existance. Something 
is there and we should be doing everything 
in our power to find out more about it. 

Those of you who are familiar with the 
developing story of the UFO's realize that 
so far tile government investigations of sight¬ 
ings have always been for the purpose of 
proving them non-existant. So far there has 
not been one single government attempt to 
scion tifically investigate the UFO phenom¬ 
enon. If instead of sending out an occasional 
investigator to talk with someone who has 
reported a sighting they would organize a 
team or two of scientists and rush them to 
the area of a sighting with the idea of taking 
pictures of the UFO's while they are still 
there and checking for radiation, magnetic 
variations, electrostatic fields, etc., we might 
start to learn something about them. 

The obvious problem here is to set up a 
network which will enable scientific teams to 
know immediately where a UFO has been 
spotted and where it is heading. Frankly 
I can’t think of anything other than amateur 
radio that could fill the bill. You need some¬ 
thing that is ubiquitous, reaching into every 
community. Telephones do this, but imagine 
the cost and complexity of trying to set up 
a national network of phones for instant 
communications! Thousands of amateurs can 
all listen on one frequency and hear any 

(Turn to page 84) 
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GALAXY REMOTE VFO 


DISCOUNT PRICES on new equipment 
in factory-sealed cartons. 

V. full WARRANTY. 
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AC-400 POWER SUPPLY 




carrying charges if paid within 
45 days. 
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PAYMENTS OF ONLY $17 MONTHLY! 
DISCOUNT PRICES ON ALL TYPES OF AMATEUR EQUIPMENT. 
WRITE FOR QUOTATION BEFORE YOU PURCHASE. 



ELECTRONICS 


TELEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401 






























It O. Gibson W8TYY 
7700 Cubbage Rd. 
Westerville, Ohio 43081 


The Vidicon Minicamera 


The availability of low-cost high-quality 
semi-conductors has permitted the design and 
construction of a small, efficient, stable 
CO I N vidicon type camera at moderate cost. 

The camera to be described has been 
used primarily for ATV, however, many 
other uses suggest themselves. Since this 
camera requires only 12 volts, it can be 
used in mobile or remote work where no 
115 V 60 Hz power is available. This unit 
features field effect transistor imput or low- 
noise video, unijunction sweep oscillators 
for reliability and simplicity, sync inputs, 

6 MHz band-width, i>uilt-in mechanical fo¬ 
cus, and low input power requirements. The 
total power input is only 3 watts! 

To aid in construction and operation of 
the camera, and to get an idea what makes 
it work, we will delve lightly into the cir¬ 
cuit operation within the camera. 

Circuit Description 
Video amplifiers 

The vidicon target current fluctuations, 
which comprise the video signal, are im¬ 
pressed across R 1, which serves as the 
vidicon load. Since the gate circuit of Q 1 
is a very high impedance network, the gate 
receives a relatively high voltage signal 
(approximately 200 mV). Q 1 is connected 
as a source follower, which provides low 
impedance drive for the base of Q 2. 

Due to the stray capacitance associated 
with the target of V 1 and input to Q 1, 
the video response will start to fall off 
around 15 KHz and continue to drop at 
an re rate (6 dB/octave). Q 2 has a 
frequency response which is complimentary 
to the input response, thereby giving flat 
over-all video response. This is accomplished 
bv controlled emitter degeneration at low 
frequencies. C 3 sets the breakpoint of the 
peaking stage (Q 2). 


Q 3 is an emitter follower, which pre¬ 
vents the output stages from loading the 
peaking stage. R 6 adjusts overall video 
gain. Q 4 is the keyed clamp. When Q 4 
receives a pulse from the vidicon blanking 
circuit, Q 4 conducts, clamping the input 
of Q 5 to a level determined primarily 
by the setting of R 27. R 27 therefore 
controls the blanking level. 

Q 5, Q 6, and Q 7 comprise an output 
feedback amplifier with a gain of approxi¬ 
mately 35 and low' output impedance to 
drive the 75 ohm video line. 

Vertical deflection 

The vertical sweep system utilizes a uni¬ 
junction transistor Q 8, as the frequency 
generator. This type of device is very use¬ 
ful as a relaxation oscillator due to the 
fact that when the emitter voltage rises 
to a fixed percentage of the voltage be¬ 
tween 1 lie two bases, the unit will suddenly 
conduct. All that is necessary to construct 
a relaxation oscillator is to provide an rc 
charging circuit for the emitter. In our cam¬ 
era, this circuit consists of R 14, R 15, Cll 
and C 12. 

Cll and C 12 charge toward the supply 



The completed camera 
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Fig. 1. Electrical schematic for the Vidicon Minicamera. 





















































































































































































voltage and when the unijunction firing 
voltage is reached, the unijunction con¬ 
ducts, discharging the capacitors. '1 his gen¬ 
erates a sawtooth at the emitter, a positive 
pulse at B 1, and a negative pulse at B 2. 
As we will see later, these waveforms will 
be very useful throughout the camera. 

R 14 controls the charging current to 
the oscillator capacitors and therefore con¬ 
trols the frequency. 

The saw waveform from Q 8 emitter is 
coupled to the base of Q 9, which ampli¬ 
fies and inverts the signal. A portion of the 
signal is taken from the emitter of Q 9 
and fed back to the oscillator through the 
linearity' pot, R 16, for improved vertical 
linearity. R 21 controls the gain of this 
stage and so controls vertical size. 

The collector of Q 9 is direct coupled 
to emitter follower Q 10, which provides 
low impedance drive to the vertical deflec¬ 
tion coils through a network consisting of 
C 14 and R 25. 

Horizontal deflection 

The horizontal deflection chain starts 
with an oscillator similar to the vertical 
oscillator, with R 28, R 29, and C 15 as 
the frequency determining elements. R 28 
controls horizontal frequency in the same 
way as R 14 controls vertical frequency. The 
positive pulse appearing at B 1 of Q 13 


is direct coupled to pulse amplifier Q 14. 
The inverted pulse is then capacitively 
coupled to the horizontal deflection ampli¬ 
fier, Q 15. 

Due to the predominance of inductive 
reactance in the horizontal deflection coils 
at the line rate, the waveform supplied to 
the yoke must be a pulse of voltage to 
obtain a sawtooth of current in the yoke. 
This is why the horizontal deflection chain 
is a pulse type amplifier. 

When Q 15 is turned off by the pulse 
from Q 14, the stored energy in L 3 is 
released, providing a large spike of volt¬ 
age to drive the yoke. R 34 controls the 
size of this spike, and hence the horizontal 
size. C 17 tunes the output for maximum 
efficiency, and D 3 serves as the damper 
diode. 

High voltage power supply 

Since the vidicon requires operational 
vo'tages in the +300 and —100 volt regions, 
and only 12 volt input power is available, 
some type of dc-dc converter is required. 
The converter used is a simple s to red-energy 
type which is driven from the horizontal 
deflection circuit. The power supply receives 
a pulse from the horizontal pulse ampli¬ 
fier, which turns Q 16 off. When Q 16 is 
cut off, a very large spike appears on the 
collector due to the release of energy which 
is stored in L 4. 



WIND WITH 250 TUANS NO. 50 FOKMVAR 
BIND AT CORNERS EVERY SO TURNS 

HORIZONTAL CO<L-m REQD 



WIND WITH $00 TLftNS m. 54 FORMVA* 
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END PLATE 


COIL FORM tsv&* 
file card cut a 
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ON 1.05“ FORM! 
SATURATE WITH 
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BIND WITH-- 2" 
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SECURE AdTH TAPE 
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TYPICAL COIL CONNECTION 

(SERIES AIDING) 


HORIZ. OEFL. COILS 


VERT. DEFL, 


VERTICAL GCNL-{2>R£QD 


COIL LAYOUT (END VIEW) 


Fig, 2. Deflec-Hon coil data* 
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Looking inside the Vidicon Minicamera. 


The pulse at the collector of Q 16 is 
rectified by D 8 and filtered by C 24 to 
provide the —100 V lor vidicon beam con¬ 
trol. This same pulse is multiplied by the 
ratios on L 4, and is then rectified by D 7 
to provide +300 for anode and mesh 
power within the vidicon. 

Diodes D 5 and D 6 are 150 V zeners 
which regulate the output of the power 
supply to 300 volts. 

Vidicon circuits 

The only external controls on the cam¬ 
era are the beam, focus, and target con¬ 
trols. These 3 controls adjust the operating 
parameters of the vidicon. The beam con¬ 
trol sets the grid bias on the electron gun 
in the vidicon. Optimum setting of this con¬ 
trol will allow just enough beam current 
to land on the photosensitive surface to 
replace the highlight current lost to the 
load resistor and target supply. Keep in 
mind that the beam control has an effect 
on vidicon life, and should always be kept 
at the minimum beam (maximum negative 
voltage on G 1) position when any abnormal 
condition could occur in the vidicon param¬ 
eters, This would include camera turn-on, 
turn-off and especially during any kind of 
sweep failure, as the photosensitive surface 
is easily damaged. During normal opera¬ 
tion, the beam should be turned up just 
enough to discharge the highlight whites 
in the picture. 

While the major part of the beam fo¬ 
cussing is accomplished by the electromag¬ 
netic focus coil around the vidicon, a small 
vernier focus is available electrostatically 
by varying the voltage supplied to the vidicon 
focus anode. This voltage is supplied through 
R 39, the focus pot on the camera, which 


is adjusted for maximum picture detail. 

I he vidicon target requires a voltage of 
from +5 to +65 volts depending on tube 
characteristics, light level, and ambient tem¬ 
perature. This voltage is supplied through 
isolating resistor R 43 from R 41, the target 
control on the rear of the camera. 

Since the vidicon is a storage type tube, 
the beam must be prevented from, landing 
on the photosensitive surface during retrace 
time. This is accomplished bv the blankers 
Q 11 and Q 12. 

When vertical blanker Q 11 receives the 
negative pulse from the vertical oscillator 
during retrace, this stage conducts, pulling 
the cathode of V 1 up to the +10 V buss, 
thereby cutting V 1 off. 

The horizontal blanker, Q 12, works in 
the same manner. It should be noted that 
either Q 11 or Q 12 can control beam cut 
off. 

Diodes D 1 and D 2 prevent blanker 
conduction due to the small drop across 
R 17 and R 30 during scanning time. 

Low voltage regulator 

Since the camera is designed to operate 
from storage type batteries whose potentials 
may vary widely during charge and dis¬ 
charge cycles, and camera stability is con- 
si dered important, a regulator circuit is in¬ 
cluded to hold the +10 buss reasonably 
constant over input fluctuations from ap¬ 
proximately 10.8 to 14 volts. 

Q 1.8 is connected as a difference ampli¬ 
fier which compares a portion of the 10 
volt regulator output to a fixed reference, 
supplied by D 4. This amplifier controls 
Q 17, which is operated as an emitter fol- 



The complete camera system. The black box is the 
baHery pack using NICAD cells. The two rec¬ 
tangular pieces are coil forms for winding the de¬ 
flection colls. 
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lower pass transistor, R 35 controls the 
percentage of feedback and therefore, the 
potential on the -f- 10 V buss. 

Power for the camera 

In as much as the camera is designed 
for extreme portability, storage batteries 
are a natural choice for power. 

Two types of cells have been found sat¬ 
isfactory, rechargeable alkaline, and nickle- 
cadmium, 3 Eveready #563 connected in 
series will do nicely, at moderate cost. 10 
surplus mead cells have been used very 
successfully. 

Deflection and focus assembly construction 

The deflection and focus assembly is de¬ 
signed to operate with low power input, 
and allow complete compatibility with the 
camera design philosophy, both mechani¬ 
cally and electrically. 

Construction details for the deflection as¬ 
sembly are outlined in Fig. 2. The focus 
coil consists of 2600 turns of #25 Formvar 
wound on the focus coil core shown in Fig. 3. 
After the focus coil is wound, insulate with 
Scotch # 104 tape, and cover with a double 
thickness of conetic foil. 

Camera consfrucHon 

The electronic circuitry for the camera 
is divided into 5 basic sections, which are 
built up on the No. 85G24EP Vectorboard. 


Since the component density is high within 
the camera, neat a nd precise layout is 
essential. 

Smaller and cheaper equivalent semi¬ 
conductors have become available since this 
camera was built, and some consideration 
might be given to these, but keep in mind 
that the camera has been well proven in 
its present form. 

The cases of most transistors used are 
connected to the collector, so be sure no 
shorts exist between cases and nearby com¬ 
ponents. 

As the boards are completed, they should 
be tested in the manner outlined in the 
test procedure. 

After the boards are tested, camera as¬ 
sembly can be started. The use of the .250 
inch baseplate results in a very solid unit. 
The .250 diameter rods at the top serve two 
purposes, providing extra rigidity, and also 
providing a stable track for the moveable 
vidicon assembly to slide upon. 

The board containing video, blanking, and 
sync circuitry is mounted on the baseplate 
below the focus coil area. 


Excepfionaf Buy! 

1200V. P.I.V. Silicon 6 Ampere Stud Rectifiers— 
7At Each, 15 for $10.00. We Pay Postage on $10 
or Over Orders. 

LINCOLN RECORDS, INC. 

134-5 Wheatley Road 
Glen Head, N. Y. 11545 
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First, an insulating sheet is cut from a 
file card to fit between the video board 
and the baseplate. The video board is then 
mounted to the baseplate, using spacers 
drilled and cut from Vectorboard, and 4-40 
screws through the drilled holes in the video 
board corners. It will be necessary to clip 
all T 28 terminals at a point just below 
the board to clear the baseplate. 

The vertical and horizontal deflection 
boards can now be mounted using cut-down 
grounding lugs soldered to the lower corner 
terminals, and 4-40 screws. 

LV regulator and HV power supply in¬ 
stallation can now be accomplished. These 
boards slide between the vertical and hor¬ 
izontal deflection boards in the positions in¬ 
dicated, and are supported by the project¬ 
ing ends of the pins in these boards. Any 
interfering terminal ends should be clipped. 
All possible board interconnections should 
now be made. 

The vidicon socket can now be wired. 
This is a two-piece assembly, and the rear 
part should be removed and discarded to 
provide clearance. The socket should be 
wired to the previously installed boards with 
lead lengths appropriate to allow freedom 
of motions from the rear cover to approx¬ 
imately .750 inch forward of this position. 
C 22 is wired directly from pin 6 to the 
ground end of C 29 on the video board. 

All leads from the boards and vidicon 
socket to the control panel should now be 
pigtailed out and the rear endplate installed 
with all pigtails brought through the large 
hole. 

All connections should now be made to 
the control panel, leaving enough slack for 
accessibility. 

P 1 is made by modifying a cinch 8S M 
socket. This is done by soldering leads into 
the socket to make a mating plug. Scrap 
transistor leads will do nicely. First tin in 
the leads, force them down into the plug, 
and heat the plug pins from the rear to 
fuse the leads into the socket. Cut the leads 
off evenly, add a piece of # 16 wire to 
the center of the plug, and P 1 is complete. 

P 1 is now cemented to the control panel. 

Now install the front endplate, vidicon, 
focus, and deflection assembly, and slide 
rods. The front endplate should be painted 
flat black before assembly. 

Check and finish all interconnections, and 
install the lens mount and lens. 


The lens mount shown in the picture was 
turned from .250 aluminum stock on a 
thread-cutting lathe. An easier solution to 
the lens mount problem is to use the unit 
shown on the parts lists, with the front- 
plate drilled and tapped to match. 

The camera is now ready for the tests 
described in the system test procedure. 


Test Procedure 
Board checkout 

To avoid vidicon damage, the scanning 
circuits must be thoroughly checked out 
before vidicon installation. 

To make checkout less complex, each 
board should be tested as soon as it is com¬ 
pleted. Assemble the LV reg. board first, 
so it can be used to power the other modules. 

To test the LV reg. board, first parallel 
C 19 with a 50 ohm 5 W load resistor. 
Next apply + 12 V from battery to Q 17 
collector through a I amp fast-acting fuse. 
Battery minus goes to the minus side of 
C 21. 

Now, with a meter connected across 
C 19, R 35 should vary the voltage from 
less than 9 V to more than 10.75 volts. 
Leave final setting at +10 V. Remove load 
resistor. 

After constructing the vertical deflection 
board, check with ohmmeter to be sure no 
shorts exist on the +12 volt 1 ine. After this 
test, apply +10 V power from LV reg. 
board, and apply scope probe to Q 8 emitter. 
Adjust R 14 and R 16 to obtain trace like 
Fig. 4. 

Temporarily connect V yoke and set R 
21 and reset R 16 and R 14 for trace (Fig. 
4) at junction R 25 and yoke lead. 

When the horizontal deflection board is 
completed, check for shorts, apply 10 V, 
and connect scope to Q 13 emitter. Adjust 
R 28 for Fig. 4 trace. Temporarily connect 
H yoke, L 5, and set R 34 for trace similar 
to Fig. 4 at yoke lead. 

To check out the HV supply it will be 
necessary to have the horizontal deflection 
circuit operating. Check for shorts, tem¬ 
porarily connect a wire from C 27 to Q 14 
collector, and fire up the horizontal deflec¬ 
tion circuit. 

Apply 10 V to the HV board and check 
for a pulse similar to Fig. 4 at Q 16 
base. Unless a low-capacitance probe is 
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Fig. 4. Scope waveforms used in making the various 
adjustments in test procedure. 


available, the scope will load any readings 
taken on the HV transformer, so it prob¬ 
ably is best to take output at the dc ter¬ 
minals with a VTVM. Check for +300 ± 
30 V and -100 + 40 -10 V with VTVM. 

Video board tests should now be held 
to voltage checks, with signal readings taken 
during camera system checkout. 


Camera system checkout and adjustment 

After all board inter-connections have 
been thoroughly checked, test across C 19 
for shorts. The resistance here should be 
approximately 20 ohms, using a Simpson 
260 VOM with the common lead to ground. 
Make sure the vidieon is disconnected. Con¬ 
nect the 12 V source to P 1, turn power 

on with S 1, and adjust R 35 for + 10 

V at Q 17 emitter. 

Now test all points fisted in the board 
checkout procedure for similar voltages and 
scope waveforms. 

We are now ready to connect the video 
output to a monitor, either directly or 
through a pretested “jeep”, (A unit used 

to convert video to one of the TV chan¬ 

nels). 

A rough check of video board operation 
can be made by holding a finger near the 
vidieon target lead. Now, vary R 6 to obtain 
noise on the monitor. When the above tests 
are satisfactorily completed, turn the power 
oil and plug in the vidieon. Preset the beam 


and target controls to minimum and the 
focus control to midrange. Now reapply pow¬ 
er, adjust vertical and horizontal frequency 
controls to sync the raster, and advance 
the target and beam controls until the mon¬ 
itor flashes with the beam control. 

Set up a test pattern, open the lens 
iris, and it should be possible to see the first 
glimmerings of a picture on the monitor 
screen. 

Set up the test pattern 18 inches from 
the lens, and a 60 watt bulb behind the 
camera. Put a dark cloth over the top of 
the camera to prevent stray light from fall¬ 
ing on the vidieon faceplate. 

Now adjust mechanical (optical) focus, 
electrical focus, beam, and target controls 
to obtain the best picture. The image will 
probably be distorted with some streaking 
at this time. 

We are now ready to make final adjust¬ 
ments. Connect the scope vertical channel 
to the junction of R 25 and the yoke lead, 
and supply a 60 Hz signal to the horizontal 
channel. 

Adjust R 14, R 16, and R 21 to obtain 
full vertical height and good linearity on 
the monitor, with a single, nearly stationary 
pattern showing on the scope. 

Now move the vertical scope input lead 
to the junction of C 18 and the yoke. A 
stable 15.75 kHz reference for the scope 
horizontal can be provided by a well-in¬ 
sulated lead draped over the horizontal 
output tube of a nearby TV receiver synced 
to a local station. 

Adjust R 28 and R 34 for a full picture on 
monitor, and the single, stationary pattern 
on the scope. 



VIDEO OUT- H. RATE VIDEO OUT- V. RATE 

Fig. 5. Horizontal and vertical output forms. 


Now connect the scope to the video line, 
and adjust R 6 and R 27 for a waveform 
as shown in Fig, 5. Rotate the deflection 
yoke inside the focus coil to obtain the 
proper image orientation. Reverse the yoke 
leads to correct for image reversal. Set C 3 
for minimum streaking following the heavy 
horizontal bars on the test pattern. Readjust 
R 6 for Fig. 5. 

This completes camera checkout. 
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C 24 
C 26 
C 28 


*1-200 V 
,05-200 V 
20-12 V 


Sprague Type 192P 
Sprague Type 192P 
Sprague TE1130 


Coils 

LI 15 Microhenry 
L 2 560 Microhenry 
L 3 10 Millihenry 

L 4 HV XFMR 

L 5 H yoke 
L 6 V yoke 
L 7 Focus coil 


RF choke, Miller 
RF choke, Miller 
RF choke, National 
1200 T #34 on ^4" 
form* tap at 400 T. 


9310-40 

9350-26 

R-40-10 

iron-slug 


The Vidicon Minicamera in action. The monitor is 
modified Philco NI052BK solid state receiver. 


Transistors 

Q 1 

Q 2, Q 3 t Q 4, Q 5, Q 6, Q 7. 
Q 14, Q 18 
Q8, Q 13 


2N4304 Amelco 


2N706 

2N1G7L 

2N1613 


RCA 

G-E 

RCA 


Resistors 


R 1 

R 2, R 8. R 12 
R 3 

R 4, R 32, R 47 
R 5 

R6. R 27, R 34 
R 7, R 11, R 45 
R 9 

R 10, R 36 
E 13. R 22, R 23 
R 14, R 28 
R 15, R 38 
R 16 

R 17, R 30 
R 18* R 31 
R 19 
R 20 

R 21, R 36 
R 24 
R 25 
R 26 
R 29 

R 33, R 46 
R 37 


-+s List 

Q 11, Q 12 

2N404 or 

2N3638A RCA-Fairchild 

W 10% unless noted 

Diodes 


1 M 

D 1, D 2 

1N64S G-E 

820 ohm 

D 3 

1N91 G-E 

1.8 K 

D 4 

1N709A TI 

l K 

D 5. D 6 

1N9S9B Motorola 

3.9 K 

D 7. D 8 

IN 4005 TI 

1 K Pot Mallory MCT—4 

100 K 

82 

2*7 K 

Switch 


470 

St 

Alco MST 115D 

10 K Pot Mallory MCT—4 

10 K 

5 K Pot Mallory MCT—4 

270 

Indicator 


220 

DS1 

Sylvan ia 10ASE 

56 K 

33 K 

2 K Pot Mnllory MCT—4 

890 

Connectors 


tj fir W 

33 

p] Subminiature socket 

Switchcraft 3601FP 

8*2 K 

J1 Phono *ack 

i Modified) Cinch 8EM 

6.8 K 


(2 Rqd.) 

2.2 K 

Vidicon Socket 

Cinch 8 VT 


R 39, R 41, R 44 
R 40 

R 42, R 43 


2 M Pi it CEL BK-122 
2 M 
10 M 


Capacitors 

All capacitors in microfarad unless noted 


Cl, C 23 

.001-200 V 

Sprague Type 192P 

C 2 

.0027-200 V 

Sprague Type 192P 

C 3 

170-780 PF 

Elmenco 469 

C 4 

20 PF Disc* Cer. 


C 6, C 18, C 29 

10-12 V 

Sprague TL1128 

C 6 

300-3 V 

Sprague TE1066 

C 7, C 8 

10-10 V 

Sprague TE1114 

C 9 

200-12 V 

Sprague TE1137 

C 10, C 14 

100-10 V 

Sprague TE1119,3 

C 11 

5,6-6 V 

Kernel K5RGC6K 

C 12 

3.9-10 V 

Kernel K3R9C10K 

C 13 

*68-35 V 

Kemet KR68C35K 

C 15 

.0068-200 V 

Sprague Type 192P 

C 16, C 27 

4-25 V 

Sprague TE12G1.2 

C 17 

.0033-200 V 

Sprague Type I92P 

C 19 

200-10 V 

Sprague TE1119.6 

C 20 

3-12 V 

Sprague TL1122 

C 21 

50-10 V 

Sprague TE1119 

C 22, C 25 

.047-400 V 

Good all type 663vw 
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Miscellaneous Hardware 

Approximately 30 440x 2 4 bright nickle much* screws 

One 85G24EF Vectorboard 

100 No* T 28 Vector terminal 

One chassis bottom plate Bud B PA-1596 

Four rubber foot—G-C # HOS2^F 

,250 Aluminum 

,090 Aluminum 

Two 6"x.250 steel rods (available at hardware supply) 
One 1,25x10-32 pan head screw (focus lead screw) 

One light spring to fit 10-32 screw 
Cardboard tube 1*62 OD See fig. 4 
Cardboard tube 1.05 ID See fig. 10 
]% lb. # 25 formvar magnet wire 
*4 lb, # 30 formvar magnet wire 
*4 lb. # 34 formvar magnet wire 

One sheet 16x3x,Q04" conetic foil, conetlc AA, made by 
Magnetic Shield Div., Perfection Mica Co. 

Lens, Cinepar 25.4MM (1 in.) FL F/2.5 Edmund Scien¬ 
tific, # 40, 724 

Lens mount, #SCM, available from A TV Research, 
PO Box 396, So. Sioux City, Neb* 

Test Pattern 6.75"x9" 

. . . W8TYY 
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“THE HAM’S HEAVEN” 
CRABTREE S ELECTRONICS 

PRESENTS 


GALAXY Vmm 2 


Aijc^am 


18HT 

HY-TOWER 

Multiband 
vertical antenna 

$149.50 





400 

Watts 

Power 

$420 


5 BAND TRANSCEIVER 


WE WANT YOUR BUSINESS 

And we are prepared to offer King- 
Size trade-in allowances on your 
present gear. Also, we will give you 
a quote on any package combina¬ 
tion you are looking for. The pack¬ 
age price in this ad applies to both 
cash and charge orders. 



WAS BSR/m 
Crabtree's Electronics 
Phone 214—748 5361 


WRITE or CALL For Quotes or 
Trade-in Allowances 


* MONEY SAVING PACKAGE 

(DELUXE) Reg prite 

GALAXY V Mark 2 . $420.00 

Hy-Gain — 18HT . 149.50 

AC35 Supply . 79.95 

Standard Console . 19.95 

CAL35 Calibrator . 19.95 

VOX I . 29.95 

50 feet RG8 Coax 

and Connectors . 8.50 

REGULAR TOTAL . . $727.80 


CRABTREE’S ELECTRONICS 

2608 Ross Ave.. Dallas, Texas 75201 

Please ship me the following: 

□ Package Advertised — $639 

□ Galaxy V Mark 2 — $420 

□ Hy-Tower Model 18HT — $149.50 

□ Check or Money Order attached 

NAME_CALI 

ADDRESS _ 

CITY_STATE_ 

ZIP _ 


NOW 



American Express - Bankamericard - Diners Club 
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Robert E. Baird W7CSD 
3740 Summers Lane 
Klamath Falls, Oregon 


The Little Gem Fuse Tester 


FUSE 



PUSH 

BUTTON 




PILOT 

LAMP 



Fig. I. Diagram lor the Little G em fuse Tester, 


Here’s an oldie that we haven’t seen 
around for ten or fifteen years. There are 
several versions of this little first-day-of- 
April gadget. Ours calls for a neat little 
Minibox, a nice big bull’s eye pilot light 
(110 Volt variety), a "use in it’s holder, 
a push button, a spare fuse container with 
spare fuses, and a cord with a plug. 

On ours, we put the title “Little Gem Fuse 
Tester” on a plastic label at the top. In the 
center, we put “If lamp lights, fuse is good”. 
There is no label on the push button. Every¬ 
one has an uncontrollable urge to push a 
button. If you push the button, of course, 
the fuse is blown and the light goes out. 

There are several approaches to the use 
of this “Little Gem”. One way is to simply 
lay it on an associates desk or work table. 
He will probably come in, pick it up, plug 
it in, and try it out. As soon as he realizes 
that he has been had, he will put it on the 
next person’s desk. The spare fuse container 
may have to be refilled a time or two during 
the day. One variation is to leave out the 
fuse, in which case the building fuse blows 
and possibly the lights go out. Some admin¬ 
istrative personnel may take a dim view of 
this I 


In our case, we made out a very official 
interdepartmental memo stating that we 
needed some lay experimenters to determine 
the value of the device. Then on a second 
sheet (not to be read prior to experiment¬ 
ing) we put a bunch of questions like, “Was 
the fuse good?”, “Is it still good?”, etc. All 
leading up to a “Happy first day of April 
to vou”. 

. . . W7CSD 



The Little Gem in operation. 
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John j« Schuftz WIDCG 
40 Rossie St. 

Mystic, Connecticut 06355 


Methods of Transceiver CW Switching 


Most transceivers which operate on CW, 
still have an awkward means of send/receive 
switching on CW, while SSB operation is 
made convenient by means of pusb-to-talk or 
VOX circuits. A number of ideas are pre¬ 
sented on how to make transceiver operation 
more pleasant for the CW man. Most trans¬ 
ceiver manufacturers seem to make a point of 
neglecting the needs of the CW operator in 
their designs. Even those models which cover 
the CW portions of the bands, lack sharper 
selectivity for CW, a keying monitor, and 
a convenient means of send/receive switching 
in the CW mode. Most transceivers which do 
operate on CW, require that a rather awk¬ 
ward panel switch be thrown every time for 
send/receive switching. At least for phone 
operation, a push-to-talk or VOX switching 
circuit is provided, but the CW operator is 
still left with the old-fashioned, panel type 
send/receive switch. 

Besides the plain inconvenience involved 
in handling the switch for each transmission 
changeover, the panel around the switch 
usually begins looking worn very quickly, 
since the switch becomes the most frequently 
handled control, 

The value of extremely fast break-in oper¬ 
ation for the average CW operator, who does 
not engage in traffic handling, is probably de¬ 
batable. Therefore, the simple circuits de¬ 
scribed in this article may not satisfy the avid 
traffic man, but should meet the needs of 
other CW operators. 

The send/receive or SSB/CW switch, (as 
it is usually labelled on most transceivers), 


) KEYED 



Fig. I. Simple placement of push switch at the key 
to control transciever. 


RELAY COIL 



Fig. 2. Use of a hand capacity circuit to activate 
the CW switching relay. 


usually performs several functions .-switching 
of circuit relays (such as those for meter 
switching and antenna transfer), carrier oscil¬ 
lator offset, opening of the keying circuit and 
carrier insertion. The latter function may be 
accomplished, on some transceivers, by sim¬ 
ply turning the carrier balance control to one 
side. 

These switching functions are usually con¬ 
trolled by the equivalent of a DPDT to 
4PDT switch configuration. This can easily 
be determined from the transceiver sche¬ 
matic. The simplest method for providing 
easier send/receive switching on CW, is to 
use one or two miniature DPDT relays, in¬ 
stalled inside the transceiver, and wired to 
parallel the contacts of the SSB/CW switch. 

Remote control of the relays can be pro¬ 
vided by replacing the usual 2 circuit key 
jack with a 3 circuit key jack, using a 2 wire 
shielded cable to the key, and installing a 
sub-miniature toggle (or push-to-make push- 
to-break) switch on the key base. Sub-minia¬ 
ture switches, such as the Alcoswitch types 
MST-115D and MSP-205N, are particularly 
suitable and are readily available. A foot 
switch from a tape recorder can also be used 
for control. 

For those who want to eliminate a remote 
control switch entirely, several methods of 
control can be used. One method involves 
the use of a hand capacity circuit, utilizing 
a silicon controlled switch as shown in Fig. 
2. Hand capacity on the contact tab will 
cause the SCS to conduct and energize the 
relay coil. The contact tab can be a small 
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GRID “BLOCK 
-A KEYED STAGE 


KEY 


GRID 

RESISTOR 



_ BIAS SUPPLY 
(-50 TO -IQO) 


INS4,ETC 


SEE TEXT FOR 
RELAY TYPE 


Fig. 3. Placing a high resistance relay directly in 
the keyed bias line may provide a very simple 
switching means with a time delay determined by 
the stie of the capacitor across the relay coil. 

piece of metal placed on top or the side of 
the key paddle. Both resistors can be varied 
in value to control the sensitivity of the cir¬ 
cuit and will probably need initial adjustment 
depending upon the capacity to ground of 
the control lead in the keying cable from the 
transmitter, and the characteristics of the 
particular relay used. 

More stable operation may also be ob¬ 
tained if a grounded metal surface is placed 
so that it makes contact with the edge of the 
hand which manipulates the keying paddle, 
With this circuit, placing a hand on the key 
or removing it from the key will automatic¬ 
ally control the relay action. 

Another method for relay control which 
requires no external control wiring is shown 
in Fig. 3. A miniature high resistance relay, 
such as a Phillips MK/2C/5000D or similar 
type, is necessary. The contacts of the relay 
are wired to parallel those of the SSB/CW 
switch in the transceiver. The coil of the 
relays (s) is wired across the current limiting 
resistor in the bias line to the keyed stage in 
a grid-block keying system. Closing of the 
key will energize the relay(s) as well as turn 
on the keyed stage. The capacitor across the 
relay coil (s) will charge quite rapidly be¬ 
cause of the low resistance of the bias volt¬ 
age source, and the high resistance of the 
relay coil(s). When the key is opened the 
charge across the capacitor will keep the 
relay(s) energized for a period which is de¬ 
termined by the capacitor size and the relay 
coil characteristics. 

By experimenting with the capacitor size, 
a delay, from a fraction of a second to sev¬ 
eral seconds or longer, can be obtained to 
suit any keying speed. If a variable delay is 
desired, a 500 K ohm potentiometer can be 


placed in parallel with the capacitor. 

The diode in the circuit prevents discharge 
of the capacitor through the current limiting 
resistance, and also distortion in the keying 
waveshape on the break portion of the key¬ 
ing sequence due to delay in having the bias 
voltage cut-off the keyed stage. 

Still another method of switching which 
works basically the same as the preceeding 
method as far as relay action is concerned, 
but provides several additional functions and 
advantages is shown in Fig. 4. Transistor Qi 
is used as a switch to close the keying cir¬ 
cuit in the transmitter, instead of the key 
contacts directly. The voltage across the key 
contacts is considerably reduced and spark¬ 
ing is essentially eliminated. The keying wave¬ 
shape characteristics can be controlled by 
changing the resistor/capacitor combination 
in the base of Qi. Transistor Qk acts as a 
simple switch to energize the coils of the 
relay which performs the SSB/CW switching 
functions. 

As with the circuit of Fig. 3, the size of 
the capacitor across the relay coil determines 
the time delay range. Transistor Qn acts as 
another switch to energize the simple CW 
monitor circuit of Q*. 

The entire circuit, except for the relays, 
can be built into the transceiver, if space is 
available, or, otherwise, in a separate Mini¬ 
box. A battery supply can be used for the 
necessary voltages, with a miniature speaker 


KEY 


KEYED CIRCUIT 
(IIGV WAX) 





zwroe 


HEP-25 



Q> 


22k 


-120 




J 


.i 


500 -ft. 
CT 


—1 CT 



Bjtl 


Fig. 4. Manual key controls three transistor switches 
which energize keying circuit, relay switching and 
CW Monitor. 
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Fig, 5 Addition of switch to the Swan VX-4 VOX* 


for the CW monitor; thus reducing the ex¬ 
ternal wiring required. 

Perhaps the simplest switching circuit of 
all can be devised by using the VOX cir- 
cuitry of a transceiver which has such a fea¬ 
ture. For instance. Fig. 5 shows the sche¬ 
matic of the Swan VX-1 VOX unit, which is 
generally similar to a number of tube or 
transistor accessory VOX units. 

For CW operation, the features of the same 
VOX unit can be utilized by installing a 
switch (S, in Fig. 5) so the VOX relay 
either controls the PTT circuit on SSB, or 
the coil of a relay which parallels the SSB/ 
CW switch contacts inside the transceiver. 

Since the first audio stage in the Swan 
350 remains energized on CW (the second 
stage is de-energized), an audio tone, fed 
into the microphone input, will operate the 
VOX unit. This audio tone can simulta¬ 
neously be used for CW monitoring as shown 
in Fig. 6. Thus, with a relatively simple 
modification, one can have all the advantages 
of the VOX unit on CW as well as on SSB. 

It should be noted that since the keyed 
tone only activates the VOX unit and is not 
used for carrier generation, as with some key¬ 
ing systems which utilize an audio tone fed 



Fig. 6. Simple keying monitor/tone unit for use with 
a transceiver for CW operation. 


into a SSB transmitter audio input, its wave¬ 
shape is unimportant. 

Many of the above suggested switching 
systems were tried with a Swan 350 trans¬ 
ceiver. However, if the reader first carefully 
examines the schematic for another transceiv¬ 
er to determine exactly how the SSB/CW 
switching functions are accomplished, there 
should be no difficulty in adapting any trans¬ 
ceiver for much more convenient send/re¬ 
ceive switching on CW. 

. . . W1DCG 



"Never mind how she became interested in short¬ 
wave, if she's married, how old she is, and the 
color of her eyes—Just give her o jr location." 
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Operation Santa Claus 

Operation Santa Claus, one of the largest 
single-day charity drives in the world, was 
held in Des Moines on December 14, under 
the sponsership of the Des Moines Radio 
Amateur Association and the Central Iowa 
YHF Club. The eighteenth annual Opera¬ 
tion Santa Claus filled a Volunteers of Amer¬ 
ica warehouse with food, toys, clothing, and 
everything else imaginable. 

From 12:30 in the afternoon, until 7:00 
at night, Radio Station KRNT put out re¬ 
quests for anything which might brighten 
the Christmas of someone less fortunate. 
Over 1,100 calls, on five phone lines, came 
in to the KRNT studio in this 6I2 hour period. 
Hams in the studio dispatched calls on three 
bands over equipment remotely controlled 
from the studio. Calls were dispatched di¬ 
rectly to cars and also to two fixed stations. 
Hams not having mobiles were also pressed 
into service because of the large volume 
of calls. The non-mobiles went to the fixed 
stations and picked up addresses there. 

Thirty mobiles, and eight cars without 
radios were in use throughout the afternoon 
and evening. 

The Des Moines Club was assisted bv 
several cars from the Newton, Iowa Club. 
As in past years, one of the cars was driven 
by ARRL President Rob Denniston, 
W0NWX, who was participating in his 
10th consecutive Operation Santa Claus. 

In all, over 1,800 miles were driven by 
38 cars while handling over 1,100 calls. The 
eighteenth annual Operation Santa Claus 
was a great success because the Christmas 
of 700 Des Moines area families was made 
a little brighter. M 


SUBSCRIBERS 

We want to make absolutely sure that 
no one is using our 73 mailing list. We do 
not rent this list out as do other maga¬ 
zines* [f your address label from 73 is dis¬ 
tinctive and you find that you are getting 
any mail addressed in the same distinctive 
way please let us know immediately and 
send us the envelope or wrapper that you 
received so we can take appropriate ac¬ 
tion. Your help in this will be very much 
appreciated. 
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Now... 2000 Watts pe p 


Full Power/Minimum 

FOR APARTMENTS* SUBURBAN HOMES 

Marine and Portable Operation 

Packaged tor APO and FPO Shipping 


6 - 10 - 15-20 

METERS 

The time proven 
B*24 4-Band an¬ 
tenna combines 
maximum effi¬ 
ciency and com¬ 
pact design to 

- provide an excel- 

610-15-20 Meters tent antenna 

where space is a 





Bands 


Power Rating 
El. L ength 
Turn* Radius 
ToFal Weight 


11 ' 

V 


Single Feed l ine 52 ohm 


SWR at Resonance 1.5 to 1,0 max* 


IUUU wans 1actor New end 

loading for max¬ 
imum radiation 
efficiency. No 
center loading. 

Model B-24 
Net $59.95 


11 lbs. 




m 


MULTIBAND COAXIAL ANTENNA 
for 6-10-15-20 METERS 


l 


Needs no ground plane radials. Full elecrical 
Vz wave on each band, Excellent quality 
construction. Mount with inexpensive 
TV hardware* Patented. 
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2000 Watts P*E + P. 


5 fbs. 


Power Rating 
Total Weight 

Height __ _ 

Single Feed Lina 52 ohm _ 

SWR at Resonance 1.5 to 3.0 max* 


IV 


u 


Model C4 Net $34.95 

3&K ; Pfcl Y 



Free Delivery On 

“MINI BEAMS” 

From 

aUEMENT 

ELECTRONICS 

lOOO SOUTH BASCOM AVE. 

SAN JOSE. CALIFORNIA 


PHONE 294-0464 SINCE 1933 


I 

I 

I 

I 

■ 

I 

I 

■ 

I 

I 

I 

I 

I 























































A. E. Oliver, Jr„ K4YWS 
155 Poydras Avenue 
Mobile, Alabama, 36606 


The Polar Key 


73 Magazine has presented many fine 
articles on constructing automatic keyers, 
and details for devices to actuate these 
keyers. However, the mechanical parts seem 
to present a problem to the average ham and 
the services of an experienced, well equipped 
machinist are required to fabricate the 
metal parts of most. Those that do not re¬ 
quire these precision parts often look a 
little “too homebrew”, and make no pro¬ 
vision for the adjustments that a CW op¬ 
erator needs to create the right “feel” in 
his key. 

The mechanical key described in this 
article was devised to solve these construc¬ 
tion problems. In addition, lever tension 
and contact spacing may be adjusted, as 
desired, for good smooth operation. 

The “heart” of this key is obtained from 
the W. E. 255A Polar Relay. These relays 
are available from a number of surplus 
dealers for about $2.50. The relay need 
not be in operating condition for its’ de¬ 
signed purpose, and a defunct relay can 
be used. There should be no missing parts, 
however, except the coil assembly and the 
case. Do not overlook the possibility of 
your junkbox, or of obtaining one from a 
friend on RATT. The entire project should 
not cost over $3.50; much less if a relay 
can be borrowed. 



Looking inside the Polar Key. 
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Fig. I. Design tor the Polar Key paddle. 


The following additional parts will be 
required; a small ignition file, a 2-1/4 by 
2-1/4 by 7 inch Mini-box, four rubber 
mounting feet, and two small circular 
pieces of foam rubber, such as those used for 
ladies’ earrings. 

Now, on with the construction! First, 
remove the relay from its’ housing and 
base. Disconnect the coil and contact wires 
from the rear terminals. Remove the coi] 
and lever armature assembly. This is done 
by removing the top part of the relay frame, 
two small screws securing the lower front 
part of the coil, and loosening the metal 
plate holding the rear end of the lever 
armature. 

Cut the two sides of the paddle assembly, 
as shown, from some type of stiff insulat¬ 
ing board. Fibre epoxy works well. Affix 
these two paddles on each side of the 
rough end of the ignition file, using epoxy. 
Clamp firmly until set. Shape the handle 
end of the file, and slip this end into the 
space formerly holding the lever armature. 
Align the lever with the front contacts and 
tighten the metal plate firmly. 

Attach the foam rubber pads to the ends 
of the spacers that are attached to the large 
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HEY! HOW ABOUT THAT 


S.W.R. BRIDGE 

• MODEL SWB-2 

• READS FORWARD AND 

REFLECTED POWER 
SIMULTANEOUSLY 

• “EASY READ" METERS 

• USE FOR REFERENCE 

POWER METER 

• DUAL lOO'MICROAMP 

METER MOVEMENTS 

• LOW INSERTION LOSS 

• S12E-5'’X2"X2" 

$ 15.95 



AILOW y, DD fen 

nzm i mtm 

tlUr&HH REGENTS 
IKCL3BE MLU TIL 


THE BEST 
VALUE WE 
HAVE 
EVER 
OFFERED! 


MAY BE LEFT 
IN UNE, UP 
TO 2000 WATTS 


GOOD THROUGH 
2 METERS 


SINCE 1933 


FAST SERVICE 


Phone CY 4-0464 


QUEMENT 



1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 95128 
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The final package. 


knurled knobs. Use glue that will not dis¬ 
solve the foam rubber. The ignition file, 
now serving as a lever, will reset between 
these two rubber pads, and will allow ad¬ 
justment of side tension on the lever. This 
will also dampen any unwanted vibration of 
the keying lever. 

Mount the completed key in the Mini- 
box, using the holes in the bottom of the 
relay frame. Make a cut-out in the front 


of the Mini-box cover, to allow space for 
the paddle and lever. Install the four rubber 
mounting feet. Rough the bottom of these 
feet, with a file, to give a better grip on 
top of your operating surface. Mount a three 
connection terminal on the rear of the Mini¬ 
box cover. Connect the three wires from the 
relay to this terminal. The white wire 
should be in the center, and will serve as 
common ground. The red and white wires 
go to either contact, for selection of “dots” 
and “dashes”. 

Now adjust the keying lever tension and 
contact spacing to suit your “fist” and in¬ 
stall the top cover. 

You now have a nice looking mechanical 
key, with precision adjustments, and all 
for very little expenditure in time and 
money. 

Many thanks to my friend, Holman John¬ 
son, K4SRF, for his excellent photography, 

Hope vou enjoy “The Polar Key”. 

'. . . K4YWS 
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Carl 5. Drumeller, W5EHC 
5824 N* W. 58+h Street 
Warr Acres, Oklahoma 73122 


Checking Your VSWR Indicator 


Many articles have been published on 
how to build and even some on how to 
calibrate a VSWR indicator. The calibration 
instructions usually tell you to terminate 
the indicator’s output with a purely-resistive 
52-ohm load and then to adjust the device 
so that a maximum forward and minimum 
reflected meter deflections are obtained. 
Sometimes they’ll go further and tell you 
to reverse the device and recheck for op¬ 
posite indications. 

This is all very well. It assures you that 
the VSWR indicator will lie telling you the 
truth when it says “All’s well!” white look¬ 
ing into an utterlv-flat transmission line. 
It doesn’t tell you a thing about what the 
indicator will have to say when it gets tan¬ 
gled up with a line that has a wildly-mis¬ 
matched termination. 

As most transmission lines, in actual prac¬ 
tice, are terminated in loads which are not 
only mismatched in the matter of resistance 
but also in the inclusion of a considerable 
magnitude ol reactance, it would be well 
to explore the indications you’ll get under 
realistic circumstances. After all. these are 
the situations under which you’d want to 
take corrective steps. Accurate indications 
of undesired conditions, therefore, are im¬ 
perative if intelligent remedial actions are 
to be taken. 

Fortunately, some quite enlightening tests 
are made easily. All you' i need are some 
lengths of coax transmission line (the same 
as you’re using in your antenna feedline) 
equipped with male fittings at each end 
and a few female-to-female junctions. Se¬ 
lect the frequency at which you want to 
make the test. Usually it’s wise to make 
the test on the highest frequency band you 
plan to use. With this in mind, make up 
three one-eighth wavelength sections of 
transmission line and mount the male 
fittings on the ends of each section. 

If your antenna presents an unmatched 
load to your transmission line, you may 
elect to skip over this paragraph and go 
directly to the next one, If it does not 


(Ah, you dreamer!), you’ll need another 
piece of transmission line. It should be fairly 
long, perhaps a half wavelength. Put a male 
fitting at one end and attach a termination, 
which is deliberately made to be a sad 

■m 

mismatch, at the other end. Don’t just mis¬ 
match it by using too high or too low a 
value of resistance. Throw in some react¬ 
ance, too! You might use a resistor with an 
inductor in series. Or. you might try a ca¬ 
pacitor in series with the resistor. Or, you 
could use either an inductor or a capacitor 
in parallel with a resistor. In fact, it would 
he best to experiment with all four! 

Now that you have a transmission line 
available that vou know is mismatched, 
you’re ready to start the test. The first 
check (the “control’, you might call it) 
is made with everything normal. That is. 
you’ll have the transmitter feeding directly 
into the VSWR indicator’s transfer box and 
the transmission line (either the one to your 
antenna or the substitute line to the mis¬ 
matched load) attached to the output of 
the transfer box. Note the VSWR indicated. 
Also note your transmitter; insure that 
it’s tuned to resonance and is adjusted to 
a power you can maintain throughout the 
first portion of the tests. Jot down these 
indications. Now, insert an eighth-wave 
section between die transfer box and the 
transmission line and without making any 
other changes or adjustments, note the 
VSWR. Repeat these steps, adding an ad¬ 
ditional eighth-wave section each time until 
you’ve used all three. Did vou detect any 
change in VSWR? If there was even the 
slightest change, your VSWR indicator is 
not trustworthy! 

Now for two more checks. Try varying 
the transmitter power output. Does this 
have any effect upon the indicated VSWR? 
If it does, vour VSWR indicator is not trust- 
worthy! Then try varying the transmitter 
output tuning, deliberately throwing the 
stage out of resonance. Does this have any 
effect upon the indicated VSWR? If it does, 
your VSWR indicator is not trustworthy! 
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Few VSWR indicators under the $150 
class will pass these basic tests. If yours 
doesn’t, don’t be perturbed. You have an 
instrument that still has a useful field of 
application. You can use it as a comparative 
indicator. For instance, if you’re adjusting 
the gamma match at an antenna, it’ll serve 
quite well; in this application, you’re holding 
all of the significant variables constant, with 
the exception of one (the gamma match', 
the effect of which you want to observe. 
Your tests will have shown you the para¬ 
meters you’ll have to hold constant for any 
other than simple comparisons. In all prob¬ 
ability, you will have found that measure¬ 
ments taken with different (electrical) 
lengths of transmission line are invalid. Also, 
it’s probable that, owing to the non-eon- 
gruity of diode curves, measurements will 
have to be taken at precisely the same level 
of rf power if accurate comparisons are to 
be made. 

If you’ll keep its very real limitations in 
mind, you’ll find that even an inexpensive 
VSWR indicator' has excellent potentials for 
useful measurements. But don’t ask it to 
perform at levels that even its expensive 
siblings can’t attain! 

. . . W5EHC 


Ham Of The Year Award 

The Federation of Eastern Mass. Amateur 
Radio Associations is now accepting nomin¬ 
ations for the 1968 John Mansfield Memorial 
award “Ham of the Year”. Only licensed 
amateurs in the 1st call district are eligi¬ 
ble for this award and the candidate must 
be able to meet any one or more of the 
following qualifications. 

1. Performed a meritorius public service 
to his community through amateur radio. 
2. Made a major contribution to the science 
of amateur radio. 3. Helped greatly to stim¬ 
ulate interest in amateur radio in others. 
4. Aided other radio amateurs to acquire a 
greater knowledge and skill in operating 
or building amateur radio equipment. 

The winner of this award will be presented 
a plaque and a cash award on June 1, 1968 
at the New England ARRL convention at 
the New Ocean House, Swampscott, Mass. 

Send all nominations to Eli Nannis 
WlHKG, Chairman Awards Committee, 37 
Lowell St Malden, Mass. 02148, The closing 
date is April 26, 1968. 


CRYSTAL SALE 

HAVE JUST RECEIVED A LARGE QUANTITY 
OF THE FOLLOWING CRYSTALS IN FT-243 
HOLDERS. 3 FOR $1.00, 20 FOR $4.95. Mini- 


mum order $3.00. 

■ Frequencies: 


6000 

6325 

6625 

6900 

7350 

7600 

7825 8575 

6025 

6350 

6650 

6925 

7375 

7625 

7850 8600 

6050 

4375 

6700 

6975 

7400 

7650 

7B75 8625 

6100 

6400 

6725 

7025 

7425 

7675 

8225 8650 

6150 

6425 

6775 

7200 

7450 

7700 

8250 

6225 

6475 

6600 

7225 

7475 

7725 

8275 

6250 

6525 

6825 

7250 

7500 

7750 

8300 

4275 

6575 

6850 

7275 

7525 

7775 

8525 

6300 

6600 

6875 

7325 

7550 

7800 

8550 



TUBES 

SPECIAL 


3C22 






........$1-49 ea. 

IP22 

Photo 

Multiplier 




. 3*49 ea. 

1 p28 

Photo 

Multiplier 




. 4*49 ea* 

SYLVAN 1 A 

4 DIGIT READ 

OUT NU 

774 1 

Slew 6*95 eq* 


.97 ea* 


2.95 ea. 


for 

for 


5.95 

2.95 


SPECIAL—READ OUT BOARD, contains 12 in¬ 
dividual lights, mounted on printed circuit 
board, Compact 3" x 5", Plug in type 
MAGIC EYE ASSEMBLY operates on NO volts 
60 cycle. When light is blocked relay closes. 

Many uses ............ 

DIAL TELEPHONE good for extension phone. 

Good condition $3,50 ea* or .............. 2 

SB MH Coils ... .........10 

Manuel for ARC 27 .. .. ...... 4.95 

CRYSTALS as per enclosed list with deletions 
WANTED: GRC, PRC, TS, URM, UPM, also 
Test Equipment such as Hewlett Packard Boon- 
ton, Bird, Sertsch, TekTronics 
WALKIE TALKIE mfgd. by IRC* Operates on 
25-5QMC F.M. I waft, uses 22 sub-min. tubes* 
compact 5" x 10” x II" Originally used by 

civil defense . .. . .. ........._22.50 ea. 

Mercury Battery 1.5 volts ■/j" x [" New .3 for 1,00 

TELETYPE 

Western Union Special consists of: 

I ea. Transmitter Head 
I ea. Reperforator 

I ea. Motor Driven distributor with synch motor 
1800 RPM BO eye. NO volts for 60 WPM operation 

Ail for .....___,,...«**.....***..$19.95 

Teletype Power Supply 

Heavy duty for Model f5 and 19 .... 7.95 

MODEL 14 REPERFORATOR UNIT less base and 
cover with synch motor checked out and working 19.95 
MUFFIN FAN NO volt 60 eye* bail bearing, silent 
motor 5” x 5" x I Vi' * manufactured by Ro 
ton .. . . ......2 for $9*49 or $4.95 ea, 

SOLID STATE POWER SUPPLY 

110 volt 60 cycle, your choice for $22.50 ea* 

6 VDC 4 Amps 30 VDC 2 A 

6 VDC 8 A 30 VDC 4 A 

12 VDC 8 A 36 VDC 2 A 

12 VDC 12 A 36 VDC 4 A 

48 VDC 2.7 A 

SPECIAL—SOLID STATE HEAVY DUTY POWER 
SUPPLY input I05N25 volts 60 cy. output UQ 

Volt to 130 volf DC at 3 amps .........— 39.50 

VARIACS NO volts 60 cycle 

3 amp i - — — fc- ■■■iiJIBliaiiril T T ■ ■ S’ — '" - BTT “ — P “■ + 

4 amp . .. .. ......... 

7.5 amp .. .. ............ 

10 amp ..... ——. 

SPECIAL 

HEADPHONE & MIKE combination used for air¬ 
craft purposes 

headset with boom mike and chamois pads .. 7*50 

headset without mike . ...... 4*95 

Texas Instrument 2N457 4 PNP 7 amp* power 
transistor mounted on printed circuit board 
with diodes & resistors, Excellent for audio amps, 

DC-DC converters, solid state inverters, regulated 
power supplies, et cetra Extra special 1*50 per board 

MISC* 

24 volt dc at 25 amps Generator new _ 7*95 

RM-53 phone patch ......... 2*49 ea* 

Navy Beam filter 1020 cy .. ..... ........... ..1*95 

Terms, Minimum Order $5* Deposit required on all 
COD orders* All prices FOB Los Angeles and subject 
to change without notice. All Hems subject to prior 
sale. Calif* buyers add 4% tax. 

J. J. GLASS ELECTRONICS 

1624 5, Main Sf* t Los Angeles, California 90015 




6.95 

8.95 
14.95 
22.50 
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Robert J. Walker W8VCO 
1849 Meadowlark Drive 
Toledo t Ohio 43614 


Video Mixing Amplifiers 




Fig. t. Block diagram of the video mixing amplifiers. 


In order to produce a good composite 
video signal, one must have a system for 
properly inserting all video information. 

Hence the purpose of this article, which 
will describe video mixing techniques. 

There are three inputs. First is the video 
from the camera, second the blanking from 
the blanking pulse generators, and third 
the synch pulses from the shaping gener¬ 
ators. 

Video is fed to VI whose output connects 
to V2. The gain control being at the input 
video connector. The video input being white 
negative. 

The composite blanking is fed into V5. 
These pulses are negative going. A 1N34 
is used in the grid circuit for clamping 
purposes. The plate of V2 and V5 are 
parallelled. Mixing of the video and blank’ 
ing is achieved in this manner. Blanking 
amplitude is controlled in the cathode, and 
the cathode bias is monitored at TP2. 

At this time, it should be mentioned 
that Fig. 3 shows the test points and typical 
voltage values which can be expected. There 
will be a slight variation due to the aging 
of the tubes. 


V2 is a Gamma control amplifier. For 
our particular case the voltage at TP1 was 
0 volts. Our camera incorporates a vidieon 
tube, and no gamma problems were evident. 
Grid of V2 is also clamped. 

Negative composite synch pulses are fed 
to V6. Synch level is set and monitored 
at TP4. The plate of V6 is parallelled with 
the plate of V4. 

V7 is an amplifier and also an inverter 
stage so that the polarity of the composite 
video is correct. The 10k pot in the cathode 
circuit acts as a gain control. The purpose 
is to prevent overdriving the cathode fol¬ 
lower (V8) which is also the output stage. 

Once the amplifiers are set up, it would 
be advisable to observe wave forms at each 
stage. These are shown in Fig. 4. It may 

TYPICAL VOLTAGES 

T P 1. 0.0 V.D.C. 

T P 2. 4.2 V.D.C. 

T P 3. 5.5 V.D.C. 

T P 4. 2.9 V.D.C. 

FIG. 3. Test point voltages 
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“Beamed-Power”ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and ‘ Baiun" Fed for '‘Balanced-Pattern’’ to assure 
“TOP-MAN-ON-THF-FREQUENCY" Results 


Enjoy World renown TELREX performance, 
value and durability! Send for PL68 tech, data 
and pricing catalog, describing professionally 
engineered communication antenna systems, 
rotator-selsyn-indieator-systems, “Baiuns”, I.V. 
Kits, Towers, “Mono-Pole”,. “Big-Berthaa”, ac¬ 
cessories, etc. etc. 

Communication 

f Engineering 

rex. Laboratories 

ASBURY PARK, NEW JERSEY 07712, U.S.A. 


- with a MATERIAL DIFFERENCE! 

Use. is one of the most dependable 
testimonials of endorsement, and Tel rex 
products are in use in 139 Lands 



VIDEO AMP 


BLANKING MIXING AMP 


CLIPPER a SYNC MIXER 


V3 

6AC7 


VI 

SAC7 
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VIDEO IN 
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50 k 
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Fig- 2, The actual schematic wiring diagram of the amplifiers* 
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APRIL CLEARANCE! 


RECONDITIONED HAM GEAR 


RECEIVERS 

COLLINS 

75A3W—3.1 KC Filter 

755-1 

755-3 

KWM2 

DRAKE 

2C<? (^Multiplier 

14 (Brand new) Linear 

HALUCRAFTERS 

516 F2 AC power supply w/spkr 

SX99 

SXI00 

SX101-MU II 

HAMMARLUND 

HOItO 

HQI70 

HQI70C 

SP600-JXI7 

HEATH 

HR-20 

GR-64 

NATIONAL 

NC 155 (NEW) 

NCI73 

NC300 

HRO 50 R w/Prod Det 
NC 270 

TRANSMITTERS 

COLLINS 

32S-3 

CLEGG 

VENU$-Xceiver-6M 

DRAKE 

T-4 Reciter 

GONSET 

©SB-201 

GALAXY 

2000 Linear w/new Finals 

HALUCRAFTERS 

HT 32 

SR 42 A xcvr 

HEATH 

HWI2 

HW32 

Warrior 

P & H 

6-I50-6M converter-mixer 

SWAN 

SWI75 xcvr 

SWI20 xcvr 

RTTY 

Mod. 15 

Mod. l4TD-units 

Mod. 14 Reperfs w/keyboard 

ALL CASH ORDERS SHIPPED FREE 
IN THE 48 STATES' 


$217.00 

367.00 

477.00 

745.00 

27.00 

595.00 

110.00 

77.00 

130.00 

167.00 

$157.00 

177.00 

189.00 

247.00 

89.00 

49.00 

$ 99.00 
79.00 
144.00 
109.00 
117.00 


$575.00 

$319.00 

$237.00 

$149.00 

$295.00 

$217.00 

149.00 

$ 87.00 
97.00 
147.00 

$187.00 

$127.00 

119.00 

$89.00 

45.00 

49.00 





let V4 PIN 4 <J) V8 PIN fe 

Fig, 4. Sine wave forms at each stage. 


be necessary to trim the voltages at the 
test points to duplicate the wave form am¬ 
plitudes and clipping levels. 

Only the horizontal sweeps are shown. 
These are representative of what the ver¬ 
tical pulses should be. 

The pow er supply should be well filtered 
and regulated. 

Polarities of all clamping diodes must be 
observed. 

These amplifiers have been in service for 
the last six years and have been maintenance 
free. 

—W8VCO 


Correction 


MISSION HAM 

ELECTRONICS 

3316 Main Street, Riverside 3, California 92501 
Phone 683-0523 (area code 714) 


An error has been found in the figures 
for the Ferris Wheel Antenna in the Febru¬ 
ary issue. In the table on page 23 the fig¬ 
ures for 7.3 MHz should be corrected. The 
loss resistance should be 4.43xl0 -5 n and the 
efficiency figure should be 85%. 
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ALL NEW 1968 MODELS 

Designed as YOU Requested 


CRYSTAL 




1 


TUNABLE 


THE HOST 
VERSATILE 
& USABLE 
CONVERTERS 



iii 






Ws i # I« 
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HIGHEST 

QUALITY 

& 

PERFORMANCE 


ALL OF THE ADVANTAGES OF THE 
CRYSTAL CONVERTER: 

Complete drift free monitoring. 

9 volt battery powered or with accessories. 
Small she, sturdy construction. 

Easy Installation, no technical knowledge re¬ 
quired. 

Usable for auto, home and transistor radios. 
Complete with swinging mount & screws. 
Furnished with 24" connecting coax cable. 

I year guarantee on defective parts and labor. 


WITH 


A 

N 

D 


ALL OF THE ADVANTAGES OF THE 
TUNABLE CONVERTER: 

Tune The Band for real versatility, 

3 Gang tuning capacitor for performance. 
Smooth 6 to I reduction planatery tuning. 
Large calibrated dial for good band spread. 
Printed circuit board for dependability. 
On-Off switch changes from AM to VHF. 
Tuned output for sensitivity, selectivity, etc. 
American Made With American Parts, 


ALL THESE FEATURES IN ONE CONVERTER PLUS FOR THE FIRST TIME — 

Complete interchangability of the crystals! Just plug in the frequency crystal you want! 

Continuously tuned Antenna, RF, and Oscilator stage even in the crystal position! These stages peaked 
to ultimate performance by resonating these circuits for best sensitivity, selectivity, signal to noise, 
image rejection, etc. by the 3 gang tuning capacitor. 

Th is means no technical knowledge needed to change crystal frequency—just plug In the desired crystal, 
and peak entire converter by tuning the tuning knob for maximum signal—even to the band edges! 
Crystal controlled to Tunable with the flip of the switch! Save crystals on these seldom listened to fre¬ 
quencies, or for just listening variety! 

FET transistor oscilator in a unique new circuit making this all possible! 

Crystal & Tunable Models—AM and FM. 

COVERAGE OUTPUT 

150-164 mhz 1500 kc 

ONLY $32.95 Ea. PPD. 
less crystal 

(Crystals 
$5.10 each ppd.) 

Only $19.95 Ea. PPd. 

Coupling loop & Extension antenna for using Tunaverter with home and transistor radios .$3.95. 

NEW Mobile Battery Eliminator—Regulated & Filtered—12 to 9 volts $4.95. 

See Your Deafer or Order From; 

Herbert Saleh & Co, 


BAND 

MODEL 

COVERAGE 

OUTPUT 

VHF Marine & 

1564 X 

150 - 164 m hi 

1500 kc 

Fire & Police. 

348 X 

33 - 48 mhz 

1500 kc 

Aircraft 

1828 X 

118- 128 mhz 

1500 kc 

2 Meter 

1450 X 

144 - 150 mhz 

1500 kc 

6 Meter 

504 X 

50 - 54 mhz 

1500 kc 

CB & 10 meter 

273 X 

26*9 - 30 mhz 

1500 kc 

Tunable Only: 
Shortwave 

5WL 

9,3 - 10 mhz 

550 kc 

Marine 

Marine 

2 - 2.85 mhz 

545 kc 


Qualify Product By 

TOMPKINS 
RADIO PRODUCTS 


Marketing Division of Tompkins Radio Products 
Woodsboro 7F4, Texas 78393 
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SWAN 410C 
FULL COVERAGE 
EXTERNAL VFO 

The Model 410C Frequency Control 
Unit is designed for full coverage 
of 80, 40, 20, 15 and 10 meters, ft 
is intended for fixed station opera¬ 
tion and plugs directly into Model 
500C. It may also be used with 
Model 350C. Eight ranges, 500 kc 
each. 5 kc calibration. 

$115 

DUAL VFO ADAPTOR 

Provides for the addition of second 
VFO for separate controt of trans¬ 
mit and receive frequencies. Plugs 
directly into Model 500C and may 
also be used with Model 350C and 
other Swan transceivers. 

MODEL 22.$25 


MARS OSCILLATOR 

Five crystal controlled channels 
with vernier frequency control. 
Plugs directly into Model 500C and 
may also be used with Model 350C 
and other Swan transceivers. 

MODEL 405X 
(less crystals) . . $45 


SWAN 5O0C 
SSB-AM-CW 
TRANSCEIVER 

Five band, 520 watts for home 
station, mobile and portable 
operation. 

The new model 500C is the latest 
evolutionary development of a basic 
well proven design philosophy, it 
offers greater power and additional 
features for even more operator en¬ 
joyment. Using a pair of the new 
heavy duty RCA 6LQ6 tetrodes, the 
final amplifier operates with in¬ 
creased efficiency and power output 
on all bands. PEP input rating of the 
500C is conservatively 520 watts. 
Actually an average pair of BLQ6’s 
reach a peak input of over 570 watts 
before flattopping! 

The 500C retains the same superior 
selectivity for which Swan trans¬ 
ceivers are noted. The filter is made 
especially for us by C-F Networks, 
and with a shape factor of 1.7 and 
uttimate rejection of more than 100 
db, it is the finest filter being of¬ 
fered in any transceiver today. 

For the CW operator the 500C in¬ 
cludes a built-in sidetone monitor, 
and by installing the Swan VOX Ac¬ 
cessory (VX-2) you will have break in 
CW operation. 

Voice quality, performance and re¬ 
liability are in the Swan tradition of 
being second to none. 

$520 


SWAN SPEAKS 


YOUR LANGUAGE ... ASK THE 
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MARK II POWER 
SUPPLY 

May be placed beside the Mark II, or 
with its 4Vz foot connecting cable, 
may be placed on the floor. Silicon 
rectifiers deliver 2500 volts O.C, in 
excess of 1 ampere. Computer grade 
electrolytic filters provide 40 mfd 
capacity for excellent dynamic regu¬ 
lation. A quiet cooling fan allows con¬ 
tinuous operating with minimum tem¬ 
perature rise, thus extending the life 
and reliability of all components. 
Input voltage may be either 117 or 
230 volts A.C. 

$235 




SWAN MARK II 
LINEAR AMPLIFIER 

Two Eimac 3-400Z Triodes provide 
the legal power input: 2000 Watts 
P.E.P. in SSB mode or 1000 Watts 
AM or CW input Planetary vernier 
drives on both plate and loading con¬ 
trols provide precise and velvet 
smooth tuning of the amplifier. 
Greatly reduced blower noise is pro¬ 
vided by a low RPM, high volume fan. 

Provides full frequency coverage of 
the amateur bands from 10 through 
80 meters and may be driven by any 
transceiver or exciter having be 
tween 100 and 300 watts output. 




















$395 


■ 


LUG-IN VOX UNIT 


Plugs directly into Model 500C, and 
may also be used with Model 3500 
and other Swan transceivers. 


MODEL VX-2 


.$35 


SWAN 350C 

SSB-AM-CW 

TRANSCEIVER 

Our improved standard 5 band model, 
now in production and still only... 

$420 


SWAN 14-117 
12 VOLT DC SUPPLY 

Complete D.C. supply for 12 volt 
mobile or portable operation, in¬ 
cludes cables, plugs, and fuses. Will 
also operate from 117 volt A.C. by 
detaching the D.C. module & plugging 
in 117 volt line cord. Negative 
ground standard. Positive ground 
available on special order. 





$130 







Illustrated on these pages 
is a complete Swan ama¬ 
teur radio station, one of 
the finest money can buy. 
Starting with the power¬ 
ful 500C and an AC power 
supply, you are immedi¬ 
ately on the air with a big, 
high-quality signal. 
Thanks to the excellence 
of the high-frequency 
crystal lattice filter, made 
especially for Swan by CF 
networks, you will have 
one of the cleanest and 
mosi readable signals on 
the air, as well as out¬ 
standing receiver selec 
tivity and sensitivity. The 
various accessories from 
the Swan line may be 
added at any time, pro¬ 
viding greater operating 
pleasure and perform¬ 
ance, The tremendous ac¬ 
ceptance of Swan prod¬ 
ucts by radio amateurs 
throughout the world is 
most gratifying to all of 
the people at Swan. It is 
our continuing policy to 
offer the finest communi¬ 
cations equipment we 
know how to design and 
manufacture, with quality 
control, craftsmanship, 
and service that is second 
to none. 
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A Solid Dead-Man 


“The Wild n wooly winds of Worcester 
(and Shrewsbury), wrecked what Woollier 
wrought.” (phew). Omar Kay am said it, 1 
believe. He was a Persian poet who be¬ 
came a “Silent Pen about 1130. You don’t 
remember him, and neither do I. )nly some 
of his scribblings remain to say how right 
he was. 

He said. “There is nothing new under 
the Sun, everything that is, has been”. I 
bet he referred to my tower—and I refer 
you to 73, July 1967, page 70 . . . 

My tower “was” and is now a “has been” 

. . .woe is me. Now if I had been careful, 
and not in such a dad-gummed hurry, 1 
would have put that third dead-man in a 
little more securely. The sad part is that 
it was up wind from the tower and it 
eased out of the ground a little at a time, 
allowing slack to develop in the guy line. 
A sudden gust of wind snapped it. Any¬ 
one want to buy some small pieces of alu¬ 
minum tubing? 

But, I'm not licked yet. It’s going up again 
and this time it’s not coming down again. 

I’m using quarter inch guy lines this time 
and the dead-man is being replacing with 
an automobile wheel, filled with cement 
(both sides) to winch an iron pipe is se¬ 
curely welded and set in a hole about 
four feet deep. 



Woolner's wheel. When this concrete filled auto¬ 
mobile wheel Is firmly buried, it makes a guy anchor 
which will not fail. 


When this old world begins to shimmy 
and shake, I’m going to climb my tower, 
where Til be safe. 

. . . Ted Woolner WA1ABP 


► LEARN CODE 

^ the right way - with 

^ Code Sound language! 

"The specialized language of sound" brings you a 
of the International Morse Code. Satisfied users 



3 'e W3CVE 

complete study 
say—"Complete 
best!”—Increase 


CSL NR t & NR 2 (1 tape) for the prospective Novice, Technician, 
General or Amateur Extra First. 3 to 25 wpm. 

CSL NR 3 & NR 4 (1 tape) for the advanced operator with a sin¬ 
cere desire to copy code sounds at rapid speeds. How to copy 
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain and 
scrambled, numerals and punctuation. 

Magnetic tape, 1 " reel, dual track, 2 hours. Immediate delivery. 
Send check or money order. (Specify which tape.) $6.95 each. 

Both tapes on one order, only $13.50. 


in every detail"—"Easy to leam!"—"CSL is the 
YOUR receiving speed, master the code now! ★ ★ ★ ★ ★ Sound History Recording, Dept. 73, Box 16015. Washington, D. C. 20023 
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Look! 


Look! 


Look! 



Magnetic Call Letter Sign 

- 21 ” - 


Made of weather impervious plastic—adheres to side 

of car at speeds of over 90 MPH. RED LETTERS and 
NUMBERS on white background. Be identified at 
hamfests — conventions — vacations — transmitter 
hunts. Sign is of finest quality and style. Guaranteed 
satisfaction and at 1/2 what you would expect to 
pay. Money order or certified check accepted. 



GRUnDIG 


Most Versatile All-Band Portable-Fixed 
ever built. 





Alfred G. 
WiJUK 


Roach ELECTRONICS 

51S BLACKSTONE 
FRESNO, CALIFORNIA 93701 

Operated by Hams for Hams 


AMATEUR TR5000 

I Will receive SSB-CW-AM-FM-LW 
All frequency from 350 Kc to 30 Me 

88 Me to 108 Me, 

ft Has BFO—noise limiter—adjustable AVC 
ft 2 speakers 
ft Tweeter on-off switch 
ft Continuous bass control 
ft Continuous treble control 
ft Telescopic 5W antenna—opens to 57" 
ft Telescopic FM antenna—opens to 32" 
ft Band spread ham bands 

> Tuning meter & battery test indicator 
ft ACF on-off switch 

> SW fine tuner knob 

i Dual drive tuner knob—engages separately for 
FM and multi-wave scales 

> Long wave tuner 
i AM tuner 

* 4 SW tuning ranges 
i AC and battery operation 

limited 
quantities 

Shipped Prepaid Continental U.5+A. 
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Ken W, Sessions, Jr. K6MVH 
4861 Ramona Place 
Ontario, California 


VHF Operation by Remote Control 

Remote control operation for the radio amateur using 
440 MHz as the control frequency and FM as the control 
mode. 


Who needs it? 

When you are mobiling along, trying to 
maintain an intelligible QSO, haven’t you 
noticed how trees, ignition interference, and 
tall buildings seem to deliberately obscure 
the other fellow’s most pertinent comments? 
How hills, obstructions, and QRM wipe out 
your pilhiest responses? Haven’t you wished 
your mobile could spoil a 100-foot-high 
antenna? Or that your transmitter could 
match the power output of your home rig? 
It can. 

You can drive around town carrying on 
QSO’s with all the armchair-copy charac¬ 
teristics and "getoutability” of the home rig. 
How? With the seldom discussed but often 
used technique of remote control. Remote 
control is the transmitting and receiving 
through a QTH rig from a mobile or less- 
well-situated fixed station. 

It is somewhat surprising that remote 
control is not in more common use on the 
ham bands, considering the ease with which 
it can be achieved and the many advantages 
it accords the user. A special permit is 
required for remote control, but this is cer¬ 
tainly no obstacle. There are no exams or 
proficiency tests involved—only the assur¬ 
ance that your remotely controlled equip¬ 
ment won’t go wild while you’re not there 
to watch it. It is true, however, that the 
FCC does impose a few constraints on remote 
operation. The most important of these are: 

• Input power cannot exceed 900 watts 

• Control—but not necessarily operation 
itself-must be accomplished from a 
fixed station (though it can also be 
accomplished from a mobile) 

• A licensed operator must monitor from 
the fixed control point while the 
remotely operated equipment is in use. 


The last two conditions may appear as 
formidable barriers to remote operation, but 
such is not the case at all. If the XYL is 
licensed, for instance, she can serve as the 
monitor while you’re mobile, even though 
you’re performing all the control functions 
from your car. It’s just that the primary 
control point (which, in this case, is where 
the XYL is monitoring from) must have the 
capability of overriding any control signals 
emanating from your mobile. This philos¬ 
ophy assures that the equipment can be 
turned off in emergencies even when the 
mobile is out of range. 

Another convenient way of complying 
with the FCC restriction requiring a moni¬ 
tored control point is to set up your remote 
control system as a joint venture with a few 
of your friends who operate the same mode 
and band you do. This idea also offers 
obvious economic advantages because the 
cost of the remote control equipment can 
be mutually shared. 

Remote control is ideally suited to group 
or club participation. One of the chief 
advantages—outside of cost-sharing—is that 
a group of participants means a group of 
locations h orn which to choose your remote 
site. (Naturally, you’ll want to set up the 
remote equipment at the best physical 
location.) Another advantage in making a 
remote operation into a group project is that 
remotely operated equipment will be con¬ 
trollable from a number of fixed points, at 
least one of which should be available for 
monitoring while others are mobile. 

For those who like to know facts or figures 
before committing themselves to reading a 
complete article, here they are: A complete 
remotely operated amateur radio system can 
be built up—using an existing station—for as 
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Fig, I, Operation of repeater and remote base sta¬ 
tion* 


little as $200. Or it can cost as much as 
$1000. It depends on such factors as how 
fat the junkbox is and the availability of 
radio-control transceivers—die prime expense. 

: fere’s what remote operation involves: 

T he already established amateur radio 
station must be outfitted with a YHF 
(220 MHz or above) transceiver, which will 
serve as the control link. The transmitter 
portion of the control link transceiver will 
be set to operate on 6 or 8 MHz away from 
the receiver portion so that the receiver and 
transmitter can operate simultaneously. It is 
standard practice to operate the control 
link transmitter on the higher of the two 
frequencies. 

Each mobile and fixed station wishing to 
communicate through the QTH rig (or 
“remote”) is then equipped with similar 
units. But these, of course will be operating 
on opposing frequencies; that is, the re¬ 
ceivers will be tuned to the control link’s 
transmit frequency and the transmitters will 
lie tuned to the control link’s receiver 
channel. 

Most remoters use FM for the control 
mode. FM gear is more readily available 
than AM and FM offers such advantages 
as superior noise rejection, greater sensi¬ 
tivity, excellent squelch characteristics, and 
better audio quality than AM. 

Once the control link is established, the 
QTH rig is interconnected with it so that, 
on command from one of the control points, 
any signal received on the QTH receiver is 
coupled automatically to the control link 
transmitter, whose push-to-talk relay is 
keyed as long as the signal is there. The 


control link receiver (still operating even 
though the transmitter is keyed) is inter¬ 
connected so that presence of any signal 
causes incoming control link audio to be 
coupled to the remotely operated trans¬ 
mitter, whose push-to-talk relay is similarly 
keyed. 

Remote operation is particularly well 
suited to VB r bands, where direct mobile- 
to-mobile operation is hampered by noise, 
distance, and physical location. In the Los 
Angeles area, there are more than 20 remote 
control stations in use on two and six meters. 
Some of these started as AM stations con¬ 
trolled on UHF FM, but virtually all have 
changed their mode of operation to FM. 
This shift to FM is due partly to the tre¬ 
mendous advantages of FM in the areas 
already noted, and partly to the nationwide 
trend toward amateur FM on the VHF 
bands. 

Typical frequencies (or channels) used 
across the nation for FM operation are 
146.34, 146.70, 146.76, 146.82, and 146.94 
MHz on two meters, and 52.525 MHz on 
six. There are also standard two-meter 
repeater frequencies on FM: the adopted 
input is 146.34 and the output is 146.94 
MHz. 

As noted earlier, there are no rules that 
compel remote operation on FM, but the 
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Fig* 2* Multielement yagi for control frequency* 
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inherent advantages make it very attractive. 
Important points to consider when making 
a decision: FM rigs are plentiful, inexpen¬ 
sive, and highly reliable; and muting of an 
FM remote during the no-signal state is 
extremely simple. 

While the FCC requires remote control 
other than via wire line to be achieved from 
above 220 MHz, transceivers operating in 
the 220 MHz band are scarce and costly. 
FM units operating in the 450-470 MHz 
band, however, are not. And these units can 
be easily tuned to below 450 MHz. As a con¬ 
sequence, most amateur remote facilities are 
controlled in the region between 440 and 
450 MHz. 

Most c i t i e s — particularly the larger 
ones—have ambulance services, taxi com¬ 
panies, or municipalities with roomfuls of 
antiquated 450 MHz FM gear that no longer 
complies with FCC regulations governing 
commercial use, but which would be ideal 
for amateur service. Experience tends to 
prove that these units can be purchased for 
35 - 50 dollars each when buying in lots of 
five or ten. They may run between 75 and 
100 dollars if bought individually. 

Fig. 1 shows how a remote system is 
employed. In the system pictured, the remote 
equipment operates on two meters FM. The 
control link receives on 441.5 MHz (called 
freq A) and transmits on 445.5 MHz (freq 
B). The dashed lines indicate signal flow from 
the key mobile (remoter), while the solid 
lines show the return circuit from other 
hams operating on the established frequency 
of the QTH rig, which in the case shown 
is 146.76 MHz (freq C). 

Using but one control link, any number 
of frequencies may be selected for remote 
operation. My own equipment is capable 
of operating on 50.4 MHz (AM) and 146.76, 
146.82, and 146.94 MHz (FM). Rig switch¬ 
ing and channel changing is easily accom¬ 
plished from the remote control point with 
simple control devices. 

If you really want good results and max¬ 
imum coverage during remote operation, 
locate the equipment on a hill or in a tall 
building. The U.S. Department of Agricul¬ 
ture, Forest Service, controls a large per¬ 
centage of the acreage in mountainous 
regions. In 1965, the Forest Service adopted 
the policy of leasing land to amateurs for 
radio remote control applications. For an 
annual fee of $25, you can be assigned a 
good hilltop location (if there’s one near 


you) and build your own shack there for 
radio gear to be used from a remote con¬ 
trol point. Southern California is rich with 
such sites in the national forest reserves. 
At one site, near San Dimas, California, the 
government has turned over some 19 acres 
of prime hilltop land for amateur use. 
There, a small group of us pooled our limited 
resources and constructed a small brick 
building that satisfied the requirements of 
the Forest Service. 

Using gear that we collectively donated, 
we installed a three-band amateur radio 
system and operate it as a joint venture. 
Since the hilltop is twenty miles or so from 
the nearest of us, we take turns trouble¬ 
shooting when one of the remote trans¬ 
mitters malfunctions. 

Remoting offers a number of fallout 
advantages over direct mobile and station 
operation. For six-meter hams, an obvious 
benefit is the absence or minimization of 
television interference. Another is the reduc¬ 
tion of noise at the operating point. The FM 
gear you’ll be using for control won’t be 
susceptible lo QRM from ignitions, power 
lines, and the like. And there will be no 
QSB as long as you’re operating within good 
two-way range of the remote site. If you’re 
5-9 when you leave home, you’ll be 5-9 
at your destination—subject to normal fluc¬ 
tuations attributable to band conditions, of 
course. 

Are you sold? All set to get some gear 
and start operating via remote control? All 
right! Send now for l't 'C Form 610 so that 
vour license can be modified to include 

P 

remoting, Then start looking around for: 

• A good location 

• Some buddies to share the expenses 
and fun 

• A bunch of old 450 MHz taxi or police 
radios (If you have trouble locating 
them, drop me a line) 

And while you’re at it, why not consider 
operating on one of the NEW BREED FM 
channels on six or two? 

Get your workshop in order and get ready 
to build. 

Preparing the Equipment 

When a discussion of remote operation 
comes up, there are always those who will 
use the terms “repeater” and “remote” 
interchangeably. To salty remoters, the two 
are completely different, though related, 
things. A repeater is operated in-band— 
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that is, it retransmits whatever comes into 
a receiver tuned to an adjacent frequency 
in the same band. A remote is a fixed-fre¬ 
quency station (generally) which is oper¬ 
ated and controlled from a completely 
different band. A remote installation usually 
involves a repeater on the control link fre¬ 
quency, and a repeater (except when wireline- 
controlled via a leased telephone pair) vir¬ 
tually always does. 

To be entirely successful, the control link 
should itself be a complete and indepen¬ 
dently operable repeater. Using 450 MHz 
FM as the control link simplifies construc¬ 
tion of the repeater portion of your remote 
station because the equipment is inexpen¬ 
sive, handbooks and circuits for the used 
commercial gear are readily available, and 
usually no special rf shielding is required. 

The most commonly available makes of 
used 450 MHz FM gear are GE and 
Motorola, though occasionally one finds a 
“fleet" of such makes as DuMont (Fair- 
child), Kaar, Aerotron, or RCA, They’re all 
relatively well known, but documentation for 
GE and Motorola is easiest to come by. Used 
mobile units sell for about one-half to one- 
third the price of a 115-volt unit (called a 
base station). So it is felicitous, if you’re so 
inclined, to use a mobile unit for the base 
station by building up an ac supply. 


A typical mobile transceiver, such as 
Motorola 1’44 or GE’s Pre-Progress Line 
(or, in the jargon of remoters, simply 
Preprog) requires around 500 volts at 
150 mA (minimum) for the final amplifier, 
350 volts at 60 in A for the final multiplier, 
and 250 volts at 150 mA for the oscillator, 
multiplier, and receiver section. A negative 
bias voltage of around 25 volts is also 
required for the transmitter. 

Tuning up these commercial FM units is 
a breeze. Each stage that requires tuning 
terminates at a test point designed to accept 
the prods of an ordinary VOM, GE Preprog 
units are the epitome of simplicity. Each 
test point is plainly marked and is positioned 
in the proximity of the adjustment point. 
Timing of transmitter- and in many cases 
receiver—stages involves monitoring of the 
test point with a 0-3 volt dc meter and ad¬ 
justing sing for maximum meter deflection. 

The test points of Motorola T44’s are pin 
jacks of a standard 11-pin socket, and are 
designed to be monitored with a 0 -50 micro¬ 
ampere meter. 

This article will not go into such items as 
power supply construction or radio tuneup, 
as these are aspects which will vary accord¬ 
ing to tire vintage and make of FM rig. 

You’ll find that, invariably, all commercial 
FM transmitters and receivers are crystal- 
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Fig* 5. How pulses from 
the decoder (not shown) 
can be used to drive 
the stepper. 



controlled. Don’t make the mistake of buying 
crystals for your transmitter before you are 
certain as to the fundamental frequency and 
know the circuit in which the crystal will be 
used. If you are in doubt, mail a copy of 
your oscillator circuits (any crude sketch is 
OK) to Sentry or International Crystals and 
mention the model number, manufacturer, 
and the approximate date of manufacture of 
the equipment you’ve got, as well as the 
desired operating frequencies for transmit 
and receive. They will grind the crystals for 
you and mail them COD. The International 
crystals will cost you a bit more than you’d 
have to pay if you bought them from another 
source, but you can be sure they will 
oscillate—and be dead on frequency at that. 
(A self-addressed stamped envelope to me 
will bring you prompt crystal frequency 
information on any Motorola or GE unit. 
This data has !>een prepared on a computer 
tab run and is available to all interested 
amateurs.) 

The transmit frequencies should be judi¬ 
ciously selected so that no multiple of the 
oscillator frequency falls within pull-in range 
of any of the receivers (including i/’s). 
Without consideration ct these factors, the 
emission of one of the transmitters can 
seriously desensitize the control link receiver. 

GE units often come equipped with cavi¬ 
ties, which help greatly to eliminate adja¬ 
cent-channel interference. If the two con¬ 
trol link frequencies are well spaced, how¬ 
ever, you shouldn’t need a cavity. Two 
antennas must be provided for the control 
link, too. These should be vertically sepa¬ 
rated as far from one another as possible. 

Antennas are simple to construct for the 
450 MHz region. An adequate groundplane 
can be built in 15 minutes by connecting 
6-inch pieces of brass welding rod to a 
chassis-mounting RC-8/U connector. Ac¬ 


cording to the mandate from the FCC, the 
control point must employ a directional an¬ 
tenna. Fig. 2 shows how a simple vagi can 
be constructed from a broom handle and a 
few pieces of welding rod. 

The next step is the one that turns the 
450 MHz system into a repeater: con¬ 
struction of a circuit that senses presence of 
a received signal and keys the transmitter 
push-to-talk relays so that received audio is 
coupled automatically to the transmitters. 
Where the operating mode for the remote 
facility is to be FM, the switching ‘unction 
is easily achieved with a carrier-operated 
relay, which becomes an integral part of 
the receiver’s squelch circuit. 

Its principle d operation is simple: When 
no carrier is preserit, noise would ordinarily 
appear at the loudspeaker. A good FM re¬ 
ceiver couples the higher-frequency compo¬ 
nents of this noise to a noise amplifier, the 
output of which is rectified and fed to a 
squelch amplifier which keeps the audio 
amplifier in a cutoff state as long as the 
noise is present. But when the noise dis¬ 
appears, indicating the presence of a 
carrier on the frequency, the audio ainpli- 

PR1MARY POWER 

TO XCVR SWITCHING 



CONTROLLED 
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Fig. 6. Electrical latch relay for on/off function con 
trof. 
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fier comes on. A dc amplifier with a sensi¬ 
tive relay in series with the plate lead can 
be driven with the same signal supplied to 
the squelch amplifier, so that contact closure 
results from the presence of a legitimate 
audio signal. When the noise disappears, the 
contacts will of course immediately reopen. 
The schematic of the carrier-operated relay, 
Fig. 3, shows its simplicity and gives details 
on how it may be connected to any con¬ 
ventional FM receiver. 

hie mechanical relay portion of the cir¬ 
cuit is a standard plate relay with a coil 
resistance of 8 - 10 K. The contacts energize 
the push-to-talk circuits and allow audio 
switching. 

With a carrier-operated relay (on the 
control receiver) to operate the control link 
and remote transmitters, the repeater por¬ 
tion of the system is complete. It is also 
desirable, but by no means essential, to con¬ 
nect this type of relay to t he remote receivers. 
Without it, the control link transmitter will 
be keyed continuously during remote opera¬ 
tion, regardless of whether the remote 
operator is transmitting or receiving. This 
can be a little rough on finals. If you intend 
to operate this way, a blower on the 
450 MHz final amplifiers is a must, whether 
you’ll be running five watts or fifty. 

Command and Control 

The most important aspect of any remotely 
operated station is control. And the nucleus 
oi a remote system is its command and 
control circuitry, or “brain.” 

Control is probably simplest using a tone 
system whereby control points (and mobiles, 
if desired) are equipped with fixed-fre¬ 
quency audio oscillators, called encoders , 
while the control link receiver at the remote 
site is provided with a simple f requency-to- 
dc converter, or decoder. The audio fre¬ 
quency to be used is immaterial so long as 
the encoder and decoder are matched. It 
might be wise to remember, however, that 
higher audio frequencies (2500 to 3000 Hz) 
are further removed from the voice range, 
so decoders on these frequencies are less 
susceptible to voice tripping. 

The decoder does nothing more or less 
than provide relay contact closure when the 
proper tone appears at the control link re¬ 
ceiver, But by connecting a stepper switch 
to the decoder, and using a conventional 
telephone dial to pulse the encoder, a mini¬ 


mum of ten discrete functions can be con¬ 
trolled—one for each digit of the dial. 

Fig, 4 shows a schematic diagram of a 
common single-tone oscillator often used for 
control applications. The unit is easy to build 
and fits into a standard Minibox chassis. The 
output is high impedance and should be fed 
to the grid of the speech amplifier at the 
control point. 

The decoder, somewhat more difficult to 
build than the encoder, is a small, commer¬ 
cially available unit that sells for $15 to $25 
used. (If there is no source in your own 
area, decoders may be purchased by mail 
from Mann Communications, 18669 Ventura 
Blvd, Tarzana, California.) Robert Mueller 
(K6ASK) has designed a completely solid 
state encoder with matching decoder that is 
satisfactory for control.* His design is not as 
inherently stable as commercially produced 
units, but has proved adequate for this appli¬ 
cation. 

Since the frequency of the encoder can be 
shifted anywhere within the usable audio 
spectrum by varying its key capacitor, this 
portion of the system may be constructed 
before you have decided on a decoder. 

After the encoder and the decoder have 
been set to the same frequency, the encoder 
may be installed in the control point trans¬ 
mitter as shown in the schematic. The de¬ 
coder should be installed in the control link 
receiver so that audio from the discrimi¬ 
nator is coupled to the decoder input. The 
decoder output can then be connected to a 
standard stepper switch to provide the basis 
for the command portion of the brain. Fig. 5 
shows how pulses from the decoder (not 
illustrated) can be used to drive the stepper. 

In the circuit shown, voltage is kept from 
the wiper aim of the stepper switch until 
the digit has been selected and the contract¬ 
ing arm has come to rest at that point. In 
addition, voltage is removed from the arm 
as a prerequisite to resetting the stepper to 
its zero (home) position. With this 
approach, the wiper arm only sees voltage 
when the stepper has been engaged, but 
never during the actual stepping process. 

As soon as the wiper arm moves, the step 
cam contacts close to energize the 28-volt 
dc bus (relay control voltage). This 28-volt 

*Coltin t L, (K6YBT), “'Stable Tone Units for Remote 
Radio Control/ 1 FM Bulletin, January 1968, VDB 
Publishing Co., 20 OSH Hollywood, Grosse Poiute, 
Michigan 48236, 
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signal is prevented from getting to the 
function selector deck by the voltage con¬ 
trol relay, whose contacts are held in by the 
ground signal from the carrier-operated 
relay. When the carrier drops, the ground 
signal disappears and the controlled voltage 
is applied to the function selector (wiper 
arm) where it must perform its control 
function within a very brief time span 
(0.3 second in the case shown). In summary, 
when the stepper has been properly pulsed 
(as with a tone pulse train from an encoder 
driven by a telephone dial), the operator 
drops carrier, and lire voltage control relay 
opens to apply wiper voltage through the 
timer. At the end of the 0.3-second period, 
the timer pulls in to supply voltage to the 
stepper reset contacts. (These contacts 
pulse the stepper rapidly until the step cam 
contacts open, at home position.) 

Using the momentary voltage pulses 
which appear on the selected contacts of the 
stepper to perform useful functions is a 
simple matter with latching relays. Five 
latching relays will control ten functions 
(five “on” and five “off’)- Fig 6 shows how 


an electrical latching relay can be built 
from two standard relays. 

With the electrical latching relay, an 
“on” pulse from the stepper applies a brief 
voltage pulse to the coil of the primary 
power switching relay. The relay stays 
closed even though the pulse is removed 
because continuous coil voltage is applied 
through the made contacts of the “on” relay 
itself. The voltage is obtained through the 
normally closed contacts of the “oit relay. 
When power is removed or lost or when the 
“oft” relay is pulsed, voltage is removed 
from the “on” relay and the function must 
be selected again with the stepper to reen¬ 
able it. 

Electrical latch relays provide the kind of 
fail-safe operation that pleases the FCC 
when its engineers consider an amateur’s 
plans for a remote facility. 

If there is a telephone at the remote site, 
a very useful and inexpensive mobile tele¬ 
phone system can be built into your control 
circuit, t would probably be a good idea to 
check with the local telephone company 
before making any connections, however. 
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fig* 7. Telephone circuit which can be incorporated into the control system with no modifications to 
the existing circuitry* 
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The telephone circuit of Fig. 7 was 
designed by Fred Daniel, W6NQS. It can 
be incoiporated into the control system with 
no modifications to existing circuitry. The 
beauty of it, aside from its simplicity, is its 
flexibility. Mobiles using the system can 
initiate calls or answer the telephone when 
it rings at the remote site; the telephone 
itself can be used to control shutdown 
functions if you want to use the stepper for 
ten “on” functions; and the installation will 
cost but one contact of the stepper. 

The conventional telephone uses but two 
wires to accomplish what may amount to a 
multitude of functions. There is typically a 
low-voltage dc level across the lines to drive 
the carbon microphone element. When the 
telephone rings, however, a higher-voltage 
ac signal is superimposed on the lines to 
energize the bell. 

The control circuit of Fig. 7 takes advan¬ 
tage of these characteristics so that the line 
can be continuously monitored for incoming 
landline calls without disrupting the normal 
control functions of the remote radio instal¬ 
lation. While the control portion of the 
system (lower three enclosed squares of the 
diagram) is in normal use, the phone lines 
are sensed for the presence of an ac voltage 
(indicating that the phone is ringing). The 
lines are fed through a set of normally 
closed contacts on the telephone enable 
relay to a bridge circuit. The dc component 
of the line should be isolated by placing a 
capacitor in series with each conductor of 
the telephone pair. A sensitive plate relay 
(with a coil resistance of 8-10K ohms) on 
the output of the bridge rectifier pulls in 
when the phone rings and keys the push-to- 
talk of the control link transmitter for the 
duration of the ring. The momentary closure 
of the sensitive relay can also be used to 
trigger an oscillator or other signaling 
device so that when the transmitter is keyed 
by the phone, a ring signal is generated also. 

The diode in the circuit keeps the ring- 
back oscillator from energizing each time 
an operator keys the push-to-talk. The diode, 
of course, must be reversed if polarity of the 
system is not as shown in the schematic. 
The system depicted here uses negative 28 
volts because the power supply was doubling 
as a bias voltage source for several trans¬ 
mitters. 

The ringer may be a simple relaxation 
oscillator such as the one shown in Fig 8. 
This may be constructed in a few minutes 


with a couple of capacitors, a resistor, and 
a neon lamp, The device shown delivers a 
varying pitch tone that is easily identifiable 
at the receiving end. 

When the remote operator wants to place 
a call or respond to a phone ring, he dials 
a preselected number to energize the tele¬ 
phone enable relay (the digit 9 in the case 
shown). Here’s what happens in the con¬ 
trol portion of the system when a 9 is dialed: 

The - 28V decoder pulses (one for each 
digital increment, or a total of 9; are fed 
to the stepper coil through a set of normally 
closed contacts on the telephone enable 
relay. With each pulse, the stepper moves 
one position. The step cam contacts of the 
stepper close when the stepper is first 
energized and do not open again until after 
reset has taken place. 

It should be noted that some steppers do 
not have these step cam contacts. Their 
function can be simulated, however, if the 
stepper has an extra deck with its own 
wiper arm. The function is achieved by 
bussing all the contacts of the extra deck 
together and running a lead from this buss 
to the voltage control relay (where the step 
cam connects on the diagram). The wiper 
arm, forming the other contact of the make¬ 
shift switch, is connected to the 28-volt 
source. 

When the stepper moves from its home 
position, a 28-volt potential is applied to the 
voltage control relay, whose contacts are 
pulled in as long as the dialing operation 
is taking place. (This is accomplish led 
because the ground side of the relay coil 
is supplied from the carrier-operated relay.) 
After the 9 is dialed and the control-fre¬ 
quency carrier disappears, the voltage con¬ 
trol relay drops out, applying voltage to the 
0.3-second timer, which feeds the 28-volt 
signal to the stepper wiper through its own 
normally closed contacts. At the end of the 
0.3-second period the timer pulls in, remov¬ 
ing voltage from the wiper and applying it 
to the stepper coil reset contacts. When the 
stepper resets, the step cam again opens and 
control voltage is removed from the system. 

The selection sequence described above 
completes but one function: It causes a 
0.3-second, 28-volt signal to appear on the 
ninth contact of the stepper. That short sig¬ 
nal causes the telephone enable relay to pull 
in and lock itself in the energized state. 
A constant voltage from the 28-volt buss is 
applied to one of the normally open contacts 
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of the telephone enable relay. Thus, when 
the relay pulls in momentarily the buss 
voltage is transferred to the relay coil to 
hold it in. In this case, the voltage is passed 
through the normally closed contacts of two 
timers in the telephone circuit, both of which 
are used to remove co i l voltage (and thereby 
accomplish telephone hang-up) under cer¬ 
tain conditions. 

With closure of the telephone enable re¬ 
lay, the phone lines are disconnected from 
the rectifier circuit and fed directly into 
the phone patch for audio mixing and trans¬ 
fer. The decoder is coupled to the phone 
pulser relay so that additional dialing will 
pulse the phone line rather than the step¬ 
per. The push-to-talk of the transmitter is 
keyed continuously. A ground signal from 
the carrier-operated relay is supplied to the 
timer disable relay as long as the remote 
receiver is receiving a signal. 

After a telephone conversation has been 
completed, hang-up may be achieved in 
either of two ways: The operator may drop 
his carrier, causing the timer disable relay 
to close and supply coil voltage to the 50- 
second timer. At the end of its period, the 
timer opens to remove coil voltage from the 
telephone enable relay and return the con¬ 
trol system to its normal state. As a quicker 
alternative, the operator might want to 
accomplish hang-up by transmitting a con- 
I tinuous tone. This causes a continuous 28- 
volt signal to appear on the coil of the 
phone pulser relay, holding it in so that 
a steady voltage is applied to the coil of 
the 5-second timer. When the timer pulls 
in, coil voltage is removed from the tele¬ 
phone enable relay. The phone is ready 
to accept other calls, and the stepper may 
then be used to select other functions. 
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The telephone lines can also be used 
for control of remote functions. It makes 
a very comfortable backup system for shut* 
down when a remote transmitter gets stuck 
on the air or the decoder blows a tube 
(or transistor’ . Soundness of overall design 
notwithstanding, such things can happen. 
For shutdown, simply connect a relay to the 
bell keyer (shown in upper right corner 
of schematic Fig. 7. A control-voltage sig¬ 
nal on the relay can then be routed through 
individual diodes to as many latch relay “oil 
coils as desired. 

If a stepper switch is connected to the 
bell keyer, each sequential ring can be 
used for control of a separate function. To 
discourage unwarranted control from “wrong 
numbers” and casual calls, the first seven 
or so contacts of the stepper should remain 
unused. In this way, control won't be ini¬ 
tiated until the phone has rung at least 
that many times. 

The control elements discussed in this 
article were command functions, as opposed 
to passive control measures. Passive control 
includes automatic logging of calls; auto¬ 
matic, timed station identification with a 
tape playback unit; automatic shutdown in 
the event of failure or loss of control; trans¬ 
mission-length limiting devices; and function- 
monitoring techniques. These will have to 
be discussed in another article. We’re out ol 
space. 

. .. K6MVH 
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An Invisible Antenna 


Since the beginning of radio communi¬ 
cations, antennas have been constructed from 
metal conductors. These antennas have taken 
all forms from a single piece of random 
length wire to elaborate trapped vagi beams 
for multi-band operation. The handbooks are 
full of antenna designs to suit each indi¬ 
vidual need or an antenna to work on the 
desired frequencies. 

The one thing all these antennas have 
in common is the need for some form of 
support. These supports also cover a wide 
range. They vary from a simple wooden 
A frame mast to self supporting 100' 
towers embedded in tons of concrete. They 
crank up and down, fold over in the middle, 
or are laboriously climbed by the young 
in heart and body. For the most part, they 
require miles of guy wires which are in¬ 
variably tripped over by the neighborhood 
children and lead to law suits amounting 
to thousands of dollars in damages. A tow¬ 
er, in legal terms, is classed as an attrac¬ 
tive nuisance. Where there is a tower, a 
child will feel compelled to climb it. He 
(or in the case of tom-boys, she) will in¬ 
variably get hurt and the parents will take 
this opportunity to sue. There goes your 
life savings. 

In addition to the above hazards, the 
apartment dweller or the ham with antenna 
restrictions from antiquated zoning laws is 
continually bemoaning his lot in life and is 
restricted to the use of antennas which are 
neither visible nor require a support of any 
kind. 

These unfortunates go to all extremes to 
hide their ham activity. They fold dipoles 
in the attic; wrap miles of wire under the 
eaves of the house; have ingenius devices 
to erect the antenna after dark and collapse 
it during the daylight hours; and even pre¬ 
tend to be CBers. These poor souls live in 
fear that their neighbors will catch them 
at their hobby. 

A solution has finally been reached. Why 
do we continue to construct these massive 
arrays? 1 suppose it is tradition. Like the 
guy who votes with a certain party because 
his grandpa and his pa did, so he does too. 


If it was good enough for them, it’s good 
enough for him. Here we are in the space 
age with semiconductors replacing tubes, 
integrated circuits being used in place of 
racks of equipment, and we still stick with 
the age old metal element antennas’ 

It may come as something of a shock to 
most of you that the world of antennas 
does not begin and end with metal con¬ 
ductors. Ionized air makes a perfectly fine 
conductor, and can be used to construct 
a more than adequate antenna for all needs. 
It eliminates any need for a tower or other 
means of support. In reality it is a very 
simple process. 

A rod, or column, of air may be ionized 
either by the use of radioactive materials, 
or by using an X-ray machine. In the first 
instance, an arrangement using radioactive 
materials set deep within the bore of a 
lead cylinder may be used. A pivot device 
at the base at ground level makes aiming 
of the antenna possible to give maximum 
gain in the desired direction. 

Since radioactive materials have created 
a dumping problem for the agencies who 
are experimenting with them, it should only 
be a matter of a brief time before they be¬ 
come available on the surplus market. 

The X-Ray method would be a bit more 
expensive, and considerably more compli¬ 
cated to execute. This requires extreme high 
voltage dc to be fed into the tube. It’s target 
then emits a powerful stream of X-Rays to 
ionize a column of air. The target support 
can he of the same type as the one using 
the radioactive material, hut would require 
more shielding and protection from the 
weather since the actual machine would be 
the source of the beam. 

Since lead shielding is required in either 
case, I would suggest that you begin stock¬ 
ing up on this materia] before the demand 
becomes great and the price goes up. I 
would also suggest that if you have any 
tower sections lying around, you get rid 
of them in the near future before they be¬ 
come obsolete. 

. . . WIEMV 
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Using Your Electromagnetic Wave 


A long, long time ago, a I tairy hominid sat 
upon his haunches, and stared with a newly 
awakening interest at the campfire before his 
cave. He noted the smoke rising vertically 
over the African landscape, and then gently 
rippled the grey-black currents with his 
hands, A ragged puff was formed, an un¬ 
usual, unnatural effect. Perhaps it would 
cause notice, lie thought. Perhaps he could 
call Ur, over in the next valley. 

Over the centuries, first our hominid and 
his friend, Ur, and then their descendants 
experimented with this novel means of com¬ 
munication, this way of extending their 
voices. They noted that the insertion of cer¬ 
tain types of vegetation into the fire would 
provide a darker, and hence more visible, 
column of smoke. They discovered that the 
use of an animal skin in lieu of one’s hands 
was much more efficient in forming the 
signal. They developed a code of sorts. And 
one day, our hominid’s descendants were 
delighted to read the message from the 
other valley that almost had to say: "Ur sig 
59 hr OM, name is Mu.” 

And then they went on to more important 
things. 

They began to communicate with one 
another about the problems of their day. 
"Food here. S he men from the Serengeti 
are attacking the village." “Annuals are near.” 
"My daughter needs a husband.” 

They went on to more important things. 

Thousands of years later, I, a radio ama¬ 
teur, sat at my desk in Dallas and communi¬ 
cated with a fellow named Peter in Phea, 
Sweden. After a brief exchange of electro¬ 
magnetic fields at the speed of light, I was 
possessed of the information that my signal 
had indeed reached Sweden in fairly read¬ 
able form. He was little better informed than 
I. We did not go on to more important things. 

It was a contest of course. Admittedly, but 
for the contest, he probably wouldn’t have 
been on the air. Rut still! Zip! Forty-five sec¬ 
onds! What result? “5-7, name is Peter; 5-8, 
name is Don.” 


I became intrigued with this voice from 
beyond the sea, this man named Peter 5700 
miles away. I discovered his QTH in the 
eallbook, and dug out an old National Geo¬ 
graphic map. There it was, Pitea, a small 
town near the arctic circle, on the Gulf of 
Bosnia. What sort of place was Pitea, 1 won¬ 
dered. A port, no doubt. Was it also a manu¬ 
facturing town? An agricultural center? What 
sort of climate would there be near a large 
gulf at that latitude? 

But most of all, what of Pete? Did he have 
a family, a home? What were his interests, his 
ambitions? Was he Catholic, Protestant or 
Jew? Did he have older hobbies? Could he 
perhaps garden during the long days of sum¬ 
mer? Do the long winter nights depress him? 

How does he support himself, or his fami¬ 
ly? Is he a doctor, a sailor, a lawyer, a for¬ 
ester? 

And of most interest, my little boy’s ques¬ 
tion: “Has he ever seen a reindeer?” I won¬ 
der too. 

And was he curious about that far off 
place called Dallas? 

“5-7 in Sweden; 5-8 in Dallas, 73 old 
man.” 

Are we squandering a birthright? 

Isn’t it time we moved on to something 
more important? 

We have the technical ability, and a poli¬ 
tical license, undreamed of during the long 
history of man on this planet. We have at 
our fingertips, and under our practical con¬ 
trol, tire only known constant in the universe, 
yet we persist in communicating an insipid 
jumble of numbers and names, briefly noted 
and quickly forgotten. 

We should be entering a new age. We are, 
instead, squatting, not unlike that hairy pre¬ 
decessor of ours, and metronomieal v assur¬ 
ing ourselves, over and over, that the signal 
is getting out. Or we persist in describing 
our equipment, and the minutiae of our 
problems, and the airways choke with the 
endless stream of SllA’s in grounded grid 
that seem to me to proceed through my 
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speaker to infinity and back. We are dis¬ 
cussing the means, not the end. 

I realize that a lot of my fellow amateurs 
enjoy contests. I respect their right to their 
opinion, even though it may strike me as 
sheer idiocy to spend eighteen to twenty 
! tours exchanging numbers to obtain the 
immense privilege of having a call-sign 
printed in six point type among thousands of 
others. And I respect the desires of others 
to collect awards, although that activity 
seems more aki i to stamp collecting than 
to a communications hobby or service, and 
has become ludicrous in many instances, 
'Work six eskimos for the Polar Bear Award! 
Special endorsement for SSB.” Now really! 

But, as I say, I respect my colleagues’ 
right to enjoy their hobby in the way they 
see fit. No, I do not call 'or the abolition of 
contests or awards. Nor do I suggest that 
every OX contact become a ragchew. It is 
impossible in view of our numbers. But I 
worry, gentlemen. I worry about our image. 
I wonder about our casual disregard of our 
unlimited power to increase understanding 
on this troubled planet. 

So how do we begin to extend ourselves, 
to move on to more important tilings. I 
would suggest two ways. The first is quite 
simple. The second requires a little work. 
As a starter, why not simply avoid the two 
most common subjects of conversation, the 
rig, and the weather, and substitute questions 
about the other man’s family, his anticipa¬ 
tion, his other hobbies or interests. The 
weather is, after all, transitory. And the 
description of the rig tells us nothing of 
the man, or his society. 

Secondly, there is an indirect approach, the 
use of that forgotten document of courtesy, 
the QSL card. Here again, we send mostly 
numbers and abbreviations, and descriptions 
of tlie rig. and perhaps a short “tnx fer QSO.” 
Instead, how about a Polaroid snapshot of 
our house, or our children, an interesting 
note, a question or two. Send a comment 
about anything hut our rig and our signals. 
Tell them of our occupations, our thoughts, 
our plans. Tell them of your city or town, of 
how the mayor is elected, your opinion of 
miniskirts, the ecology of the surrounding 
countryside, the school system, the sports 
that are popular. Anything to communicate! 
To show people we are not all long haired 
hippies, or hate mongers. To show that we 
are a normal people, with the thoughts. 


dreams and ambitions of others, everywhere. 
And perhaps, they will respond in kind. 

Expensive? A little. More trouble than 
expense, really. But try it with, say, every 
tenth DX contact and see what happens. 

May I now respectfully bow toward the 
memory of The Old Man. May I bow also 
to all those wonderful old timers, (my 
father was one) who built our hobby with 
their endless and painstaking experimentation 
and gave us this control over a mysterious 
cosmic force. And a third, and final bow to 
those who by training and ability are able to 
continue this experimentation and research. 

I envy their minds, and their prowress. 

But after those bows, may I suggest a 
turn to the future, i o the future of unlimited 
world communication. To the extension oi 
understanding throughout the world, per¬ 
haps as difficult a task as designing a trans¬ 
ceiver. May I suggest a turn from outdated 
operating techniques, from the concept of a 
relay organization, from T.O.M/s cat and the 
wouff hong, and those other antiquities. 

Can we not feel a stirring within us like 
that of our hominid friend after he had es¬ 
tablished the reliability of his system. Can we 
see something more wonderful in the smoke? 
It can be used for so much more. 

Perhaps even Mr. Maxim would agree. Per¬ 
haps he would, in 1968, transmit something 
that, freely translated, would say: “I don’t 
give a damn about the signal report. What’s 

new in Sweden this fine day?” 

... WA5HPV 

Dayton Hamvention 

This is one of the big conventions of each 
year. Don’t miss it. April 27, 1968 at the 
Wampler Arena Center, Dayton, Ohio, spon¬ 
sored by the Dayton Amateur Radio Asso- 

* * 

ciation, QSO in person at the nations fore¬ 
most radio event of the year. There will be 
technical sessions, exhibits, hidden transmit¬ 
ter hunts, and an outstanding program for 
the wives. For further information write: 
Davton Hamvention, Box 44, Dayton, Ohio 
45401. 



Virden iPerma-Biil, Box 


H 0-12D VOLT 


A.C. 1,500-watt, 60-cycles, 
Light Plant. Fanbelt driven 
from pickup nr small gas 
engine. Operates saws, drills, 
lights, even T.T. Weighs 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89.50, now $19.50. 
Send cheek or money order. 

S.T. Amarillo, Tex. 79109 
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Paul P. Cook, III WA7CSK 
2943 N, E. 178th St. 

Seattle, Wash. 98155 


ITV Got You Down? 

t 

Try fhese simple cures to beat it 


Are you plagued with a peculiar “buzz 
saw” sound every 15 kHz on your receiver? 
From conversation with other hams I would 
guess that most of us on the low bands 
occasionally are. This “buzz saw”, or ac 
modulated signal originates in the horizon¬ 
tal sweep circuit of television sets, and 
when not properly suppressed, can cause 
more QRM than a kilowatt next door. When 
your TV set is operating, an electron beam 
is flashed across the television screen 
from inside the picture tube at a rate of 
15,750 sweeps per second, creating a harmon¬ 
ically rich 15.75 kHz ac modulated signal. 
This mess is then either carried over the ac 
power line, radiated from the TV antenna, or 
radiated through the back of the television 
sets cabinet. In accordance with F.C.C. part 
15 regulations, manufacturers are supposed to 
suppress this signal, but often because of 
cost cutting, very little suppression is actu¬ 
ally accomplished. So, as in electrical inter¬ 
ference and TVI, the responsibility for curing 
this is left to the radio amateurs. How do 
you cure it? This article was written to show 
you how. There are several suppression steps 
which can be taken, each progressively 
more drastic in nature. Depending on how 
far away the offending television receiver 
is, you may have to take any number of 
suppression steps. 

Line radiation 

The first and most common means of 
radiation of the horizontal sweep circuit 
signal is through the power lines. To sup¬ 
press this, the best method is to bypass the 
line cord with capacitors. Take two .01 mfd. 
disk ceramic capacitors with a rating of at 
least 150 volts each, and solder them be¬ 
tween each side of the ac line and the tele¬ 
vision set chassis at the point of entry or 
interlock. This should cure at least some of 
the interference, and if the set is several 


houses away from your rig, this may provide 
all of die suppression that you need. In both 
of the TV sets suppressed by WA7BGO and 
me, the bypassing had already been done 
by the manufacturer of the sets. However, 
if yours is an older model, this probably has 
not yet been done. If you are still receiving 
the ’buzz saw” signal after this step, read 
further. 

TV antenna radiation 

As with the ac line, stray coupling may 
exist between the horizontal sweep circuit 
and the television antenna system. To cure 
this, a high pass filter should be installed. 
There is no need to buy one. Just write to 
the manufacturer of the offending television 
receiver explaining the problem, and they 
will gladly furnish you with a brand new 
Drake filter absolutely free of charge. When 
you connect the filter, be sure to install it 
inside the television cabinet to minimize radi¬ 
ation. With this you are killing two birds 
with one stone; minimizing ITV and TVI. If 
this step does not completely wipe out the 
harmonics, the next “block buster” step is 
guaranteed to cure the most severe eases of 
ITV. 

Direct radiation from the 
horizontal sweep circuits 

Radiation may escape through the tele¬ 
vision cabinet and be radiated quite a dis¬ 
tance. The obvious solution is to shield the 
cabinet. I taped sheets of aluminum foil to 
ihe inside of the TV cabinet until it was 
almost completely shielded (there were 
some inaccessable spots). Then in several 
places the shielding was grounded to the 
chassis of the set. Radiation out of the front 
of the set is almost nil as TV picture tubes 
are coated on the back with a metalic paint 
that effectively shields the front of the set. 
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You May Have A Deduction 
Coming On Taxes 

If you operate MARS, that is. Read on, 
tnx to WB6AEO who pointed this out in the 
Internal Revenue Bulletin for 23 October 
1967: 

i Jnreimbursed out-of-pocket expenses 
incurred by the taxpayer, a civilian “ham” 
operator, in operating his radio equipment 
as a volunteer member of the supple¬ 
mental program of the Military *\ffiliate 
Radio System (MARS), an organization of 
military radio stations and facilities estab¬ 
lished at United States Army and Air Force 
installations, are contributions or gifts with¬ 
in the meaning of section 170(c) (1) of 
the Internal Revenue Code of 1954 and 
are deductible subject to the limitations 
set forth in section 170(b)(1)(B) of the 
code.” 

Further, . a deduction shall be allowed 
for any charitable contribution . . . subject 
to certain limitations.” And . . the Code 
defines “charitable contribution” as includ¬ 
ing a contribution or gift to or for the use 
of a State, a Territory, a possession of the 
United States, or any political subdivision 
of any of the foregoing, or the United 


After the taping of the aluminum foil to the 
inside of my family’s small portable, and a 
large cabinet type at WA7BGO’s house, we 
were unable to find any trace of the buzz 
saw signal on either of our station’s re¬ 
ceivers. 

The only real difficulty encountered was 
trying to convince my parents that the TV 
was radiating illegally and that I had to tear 
into it. A call to the local FCC office revealed 
that a standard FCC letter will be sent out 
on request, explaining ITV and the FCC’s 
position to the TV owner, should any diffi¬ 
culty with the owner arise. 

In conclusion, this project has been most 
enlightening in the area of 1 V and has 
improved communications at WA7BGO and 
WA7CSK tremendously. 

. . . WA7CSK 

(Ed. note: Use caution with foil shielding as complete 

blocking of air circulation leads to excessive 
heat and may ruin a transformer or other 
component )* 


States or the District of Columbia, but only 
if ! he contribution or gift is made for ex¬ 
clusively public purposes.” And . . no 
deduction is allowable for a contribution of 
services. 1 However, unreimbursed expendi¬ 
tures made incident to the rendition of 
services to an organization contributions to 
which are deductible may constitute a de¬ 
ductible contribution.” And the kicker: 

. . the nonreimbursed out-of-pocket ex¬ 
penses incurred by the taxpayer for the 
operation, maintenance, and repair of his 
radio equipment which are directly at¬ 
tributable to the performance of such 
voluntary services are deductible. No de¬ 
duction is allowed for ... a proportionate 
share of the general maintenance or repair 
... or for the fair rental value ... or for 
the depreciation occasioned by such 

1ISG . . , 

So there you have it, lads. It appears to the 
Editor (though the IRS may net agree) 
that this same reasoning would apply to 
expenses incurred in any PUBLIC SERV¬ 
ICE type of operation such as AREC, 
RACES, etc. 

Reprinted from The Footprint* the bulletin of the 
Foothill Amateur Radio Society* Palo Alto, California, 
edited by Jim Lomasney WA6NIL. 


FM EQUIPMENT 

We have just received the following used FM equipment for 
immediate sale: 

tow Ban it 30 to 50 megacycles 

T-51 G, 50 watt output, 6/12 input, vibrator supply* ,$65.00 
SO-D, ;i0 watt output, 12 volt Input, dynamotor supply., 60,00 
80-l>, 30 watt output, fi voll input, dynanintor supply.. 45*00 
140-D, 50 watt output, 12 volt input, dynainotor supply 65.00 
30-D, 30 watt output, 6 volt input, dynamotor supply 

Xmtr only .*.... S,0Q 

High Band 152 to 162 megacycles 

T-83AAT, 8-10 waits output, transistorized receiver, 

fi volt IruiodMur power supply *****.*,.. 35*00 

Mounting Pricket fur above .... 5*00 

80-D* 30 watt output. 12 volt Input* dynamotor supply, 

sensicon roc* . 65,00 

30-D, receiver only* 310 volts AjC power supply 35.00 

30-D, Xmtr-Heu. with cable*, 110 Volts AC power 

supply . 65,00 

450 megacycles 

T-44AAV, 18 watt.s output* C/12 volt input, vibrator 

power supply *.,*,.* . 60.00 

Miscellaneous 

P-S115 power supplies, brand new* ISO volts 60 ma, 

6 volt input, add a 5 ohm 10 watt resistor to con¬ 
vert for 12 volt use *.**.* .***.*. * 8*00 

Power supplies taken from 10* mobile equipment (41V, 

43V, ere.) most need minor repairs but are useful for 
parts which are worth over $ 15*00, in transformers* 

relays* etc. $2.00 each ... ***,**.. 3 for $5.00 

Vibrator -We have most types of vibrators on hand. 

4 pin, 5 pin. fi pin and 7 pin* 31.00 each -6 for $5.00 

Cable sets for 10 &. 15 Inch mobile units. Give model 
of radio when ordering. $3.00 per set,*, 4 sets for $10*00 
Plugs: Motorola +T 9-890845, Brand new, $LQ0 each; 

used ........ .50« each 

Porcelain Fuse blocks. Single fuse, .25c: double fuse, 35c ea, 
Carrying cases for 1121 & similar portable* each *..*$1.00 

Control heads: P-9022 & similar, with mike: each - 5.50 

P-9022 & similar, without mike, each *..$3,00 

Motrac* without mike* each ....*,** __*. 

Carbon michro phones* need painting, each ... 2*50 

Antenna rods for low bands* each over 58 inch long, ea + LOO 
Used has** and spring for low band antennas, each _..*2.0O 
Quick call signal boxes, with relay* pilot Tight & 

svi i tch * each *.***,,, *,**,**. .****. 50 

Mike hangup switches* each . .. .25 

On small items please Include postage 
All equipment is used and in fair to good condition. All 
sales must be for amateur use* no commercial uses please* 

DU PAGE FM: P.O. BOX 1, Lombard. 111. 60M8 
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Helen Sessions WA6SPT 
4861 Ramona Place 
Ontario, California 91761 


The YF Fights Back 


Most husbands. I’ve been led to believe, 
are considerate enough, but that OM of mine 
most certainly never wasl He turned into 
one of those Ham “Monsters” and began 
to forget to kiss me when he came home 
from work. He never asked me how my 
day went, or how the children were. He 
would just rush in the door, and make a 
bee-line for that trash-pile lie calls a radio 
shack, fie would lock all his doors, throw 
a bunch of switches, and fill his ears with 
wild, nerve wracking screetches. 

I remember one particular day when he 
came home and followed the above pro¬ 
cedure. I had dinner ready, and it was all 
set to put on the table, so I sat down and 
began to figure a way to get him to come 
out to eat. Just for laughs, 1 thought I would 
try calling him for a change. 

' Dinner’s ready, Darling” I casually sang. 
I cocked my ears to hear through all the 
QKM in the shack, and presently the locks 
moved and the door swung open. To my 
utter amazement, the OM burst forth. 

“Have you seen my soldering gun?” he 
asked innocently. Looking past me, he spot¬ 
ted the gun on the chair by the table. He 
darted forward, snatched the iron, and dis¬ 
appeared back into his hole before I could 
protest. 

“Your dinner is getting cold, Baby Doll”, 
I called sweetly. He answered bv turning 
up the receiver gain full blast. I began to 
get a little shook. 

“K6—!, here is your XYL calling and 
sitting by!” I stuck my ear to the door to 
see if he copied. 


“Sorry, OM,” he was saying politely, 
“Little QRM on you that time. Better give 
me that again.” 

A trifle irritated at this point, I went into 
the kitchen and returned with a hammer. 
Being a little familiar with the code, I very 
lightly tapped out CHOW on the shack 
door, splintering the panel. I listened. 

“Can’t copy, OM . . . some lid is sending 
CW on ur frequency.” 

Still undaunted, I retreated to reorganize 
my attack. Deciding on a new offense, 1 
grabbed the scissors from the sewing mach¬ 
ine drawer, and zipped out the back door. 
His transmission line was no problem at all 
for my pinking shears and it gave easily 
after two snips. Smiling coyly at my genius, 
I raced back into the house to see my re- 

■p 

suits. After lading the shears, I waited at 
the dining room table. He would be 
sauntering out in no time, I calculated. 1 
waited a few minutes, but still no sign of 
the beast from 50 million cycles. I snuck 
up next to his door again, and put my car 
to the keyhole. 

“I was in QSO with a guy down on forty 
a few minutes ago,” he was saying, “but the 
band folded suddenly, so here I am on six. 

To heck with dinner. I got myself a 
ticket and now have a rig sitting where the 
dining room table used to be. Once in a 
while I have a QSO with the OM. He’s not 
such a bad guy once you get to know him. 
He does have his faults, though. It seems 
he always wants dinner when the skip is in. 

. . . WA6SPT 



-W: 


TELREX (Patd.) "BALUN” FED “ 1NVERTED-V ” ANTENNA KITS 

EASY-T0-1NSTALL, HI-PERFORMANCE LOW-FREQUENCY ANTENNAS 

“Mono" Bands from $23.95— Also "Trapped’ 1 2 and 3 Band Kits. 

3. 4 or 5 Band '‘Conical-InvertedW’ Antennas from $52.95 
3, 4 or 5 Band, 5 to 10 DB-*'Empirica!-t.V.-Logs"-S.A,S.E. 



Mfd under 
t \ Tel rex Pat. 
j\\- 2,576,929 



TELREX PL ^68 TELREX COMMUNICATION ENGINEERING LABORATORIES— ASBDRY PARK, N. J. 07712 
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FOR YOUR TRANSCEIVER 


LINEAR SYSTEMS’ 

MOBILE POWER SUPPLIES! 

CENTURY Model 400-12 and 500-12 . . . long-time 
favorites of amateurs everywhere. Both models 
operate all transceivers, but the 500-12 gives your 
rig that extra power when conditions get rough or 
the battery low. 400-12: $129.50. 500-12: $149.50. 
At dealers everywhere! 


CENTURY CABLING INFORMATION 


CENTURY 
400-12 Pin P 
Wire Size 

CENTURY 

500-12 

Cables 

FUNCTION 

SW 350 

SW 500 

SW 

240 

SW 

400 

Tn-a 

in-4 

NC-20D 

NCX-3 

NCX-5 

KWM-1 

KWM4 

SR 400 
SR iso 
SR 500 

galaxy 

300 

GALAXY 

111 

V 

1 & 2 

#S Red 

[ 12v Battery 











3 #22 

#22 Yellow 

Bias 

3 

3 

3 


3 

4 

4 

4 

9 

9 

4 #22 

#22 Green 

Low Voltage 

10 

10 

10 

n 

9 

1 

1 

|; 2 ' 

r 3 

3 ! 

5 #22 

#22 Red 

High Voltage 

8 

a 

a 

10 

11 

2 

2 

1 

i 

1 ~| 

6 #22 

#22 Black 

Starter 

1 

7 

7 

2 

1 

7 

5 

s 

4 

12 

7 #8 

#0 Brown 
#16 Black 

Ground 
— 12v Battery 

2 & 6 


6 & 9 

1 & 6 
& 7 

2 & 5 
& 6 

3&9 
& 10 

3 & 7 
& 10 

3&6 

10 & 11 

7 & 11 

8 #16 

#16 White 

12v Filament 

A &5 

\ NIC 

N/C 

A 

4 

12 

11 ^ 

7 

5&6 

5 & 6 

Inter¬ 

connect 





2& 4 
& S 








Ext, Spkr. 
to Ground 



12 

12 


12 

7 




12 


12 Volts 
to Switch 




2 

1 









COMMANDER Model 400-12/117 ... for all com¬ 
mercial transceivers up to 500 watts PEP. Operates 
from 117 volts ac, 50 -400 Hz, or 12 -15 volts dc! 
Multiple high- and low-voltage output taps includ¬ 
ing adjustable bias and battery charging voltage. 
Compatible with transceivers for years to come. 
$189.50. 




COMMANDER CABLING INFORMATION 


COMMANDER 

Pin # and 

Wire Color 

- 1 

FUNCTION 

SW 350 
SW 500 

SW 240 
SW 400 

TR*3 

TR*4 

RC-200 

NCX-3 

NCX-5 

KWM-1 

KWM-2 

SR ISO 

SR 400 
SR 500 

GALAXY 

300 

GALAXY 

ill 

V 

1 Green 

+275 Volts j 

10 

9 

11 

9 

1 

1 

2 

3 

3 

2 Red 

+800 Volts 

a 

8 

10 

ii 

2 

1 2 j 

1 

1 

1 

3 Slack 

Ground 










4 Yellow 

Bias - 0 - 125 Volts 

3 

3 

9 

3 

4 

4 

4 

9 

9 

1 5 White 

Switch 

1 

1 

1 

1 

7 i 

5 

5 

4 

12 

7 Purple 

Switch 

2 

2 

2 

2 

9 

7 

6 

11 

11 

-—^—-_ 

8 Orange 

+12 Volts 

5 

5 

N/C 

N/C 

N/C 

N/C 

N/C 

5 

5 

-- 

! 9 Blue Brown 

12 Volts A. C. 

4 

4 

4 

4 

12 

l 11 

7 

6 

6 

10 Black 

Ground 

6 f 

i 6 

6 

5 & 6 

3.10, 14 

3& 10 

3 & 9 

10 

7 


Ext Speaker 

12 

12 

12 

7 





12 

14-16 Red 

-f-12 Volts Battery D,C. Input Cable 

13 - 15 

—12 Volts Battery D.C. Input Cable 


r LINEAR SYSTEMS, INC. 

220 Airport Boulevard\ Watsonville ? Calif. 95076 Tel , (408) 722-4177 
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Sam Kelly W6JTT 

128 i I Owen Street 

Garden Grove, California 92641 


A Career in Electronic Engineering 


If electronics has captured your interest 
long enough for you to get a ham ticket, 
you have probably thought about Electronic 
Engineering as a career. If so you have 
undoubtedly run into a lot of contradictory 
information. On one hand you read about 
the major layoff’s in the “Aerospace” in¬ 
dustries, a decline in the enrollment at en¬ 
gineering colleges, and government state¬ 
ments about the "surplus” of engineers. On 
the other hand, the current Los Angeles 
Times Sunday edition—which is a barometer 
of the engineering profession—is bulging with 
help wanted ads for Electronics Engineers. 
Many of the trade magazines carry edito¬ 
rials on the shortage of skilled engineers. 

Which story is correct? Is there a demand 
for engineers? If so, is the demand here 
to stay? How do I prepare for a career in 
Electronics Engineering? Will I find it chal¬ 
lenging and financially rewarding? These 
are some of the questions you have prob¬ 
ably asked yourself. 

Currently there are about 260,000 grad¬ 
uate engineers of all types active in the 
aerospace and electronic industries. About 
90% of these entered the profession since 
World War II. A majori y of these are vet¬ 
erans who went through school on the GI 
bill. The World war II group (which has 
set outstanding scholastic and engineering 
records) is now in the 40 to 50 year bracket, 
i hev are entering middle management and 
corporate executive positions. The Korean 
war group is at the Senior Engineer and 
Project Manager level. This leaves a short¬ 
age of engineers in the I-10 year experience 
level. This shortage is becoming more acute 
because of a decline in engineering en¬ 
rollment. 

The shortage of engineers with rf back¬ 
grounds is even more critical. For the past 
decade the educational emphasis has been on 
digital computers and digital techniques. 
Suddenly, industry is realizing that there 
are very few qualified rf engineers. The 
required shift of all telemetry activity from 


the 215-260 MHz band to the 2.2-2.3 GHz 
band by 1970 has precipitated a crisis in 
many programs. Challenging programs like 
the POLARIS S-band conversion and POSE¬ 
IDON are seriously short of engineers with 
experience in all phases of rf design, and 
no doubt wil remain so for many years. 
The satellite communications system (both 
commercial and military), and commercial 
television also need rf engineers. If you 
enjoy working with rf the future is very 
bright. 



A wide range of engineering skills went into this 
portable telemetry station. This system recovers 
telemetry data from POLARIS missiles and has facil¬ 
ities for tracking the missile and destroying it if 
it goes off course. 

Educational Requirements 

Before World War II an ambitious self 
educated man could crack the engineering 
profession. Now the table stakes are much 
higher. It requires a minimum of a Bach¬ 
elor of Science degree with the Master of 
Science degree becoming increasingly im¬ 
portant. In fact, some colleges report that 
as much as 30% of their graduating stu¬ 
dents go directly into graduate study. 

With this trend to graduate education 
we can logically expect that in 10 years 
the average engineer without a Masters de- 
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gree will find his opportunities severely 
limited. Even now a high percentage of 
employment advertisments read '‘Engineer 
wanted MS preferred'. This means that to 
provide yourself with the best training and 
background to maximize your career op¬ 
portunities you should plan on five years 
of college, this is expensive, but don’t get 
discouraged. W here there is a will there is 
a way—in fact, several, ways. 

Earlier i mentioned that the majority of 
Engineers were veterans. Most of us realize 
that to maintain our free society t /ery cit¬ 
izen has a responsibility to serve in our 
armed forces. By careful planning you can 
receive valuable training that may be used 
for college credit, and qualify for the GI 
bill which will pay for your formal educa¬ 
tion when you get out. All of the services 
have good electronic schools. However, the 
Navy schools seem to have the edge on 
technical excellence. Many service courses 
are accepted for lower division credit at 
engineering colleges. It is advisable to dis¬ 
cuss your plans with a counselor at the 
college of your choice prior to enlisting. 

There are numerous other sources of fi¬ 
nancial aid available to the engineering stu- 



This Canoga TELTRAC system automatically tracks 
missiles with telemetry signals in the 215-265 MHz 
band. It was used to track the project GEMINI cap¬ 
sule. Systems of this nature require skills in the rf 
and servomechanisms fields. 


dent. These range from scholarships, outright 
grants, federal student lo is to work aid 
programs at the colleges. Your best help 
in locating funding is your local public 
librarian. Also check the scholarship section 
of the college catalogs and talk to your 
teachers. 

Types of Engineering Schools 

There are two basic approaches to engi¬ 
neering education in the United States. If 
vou are certain that vou are interested in 

w r 

Electronics, the Polytechnic college may be 
your best bet. Schools like California State 
Polytechnic College start right ofl with 
electronics courses in the freshman year. 
The conventional schools concentrate the 
general courses in the freshman and sopho¬ 
more vears and the electronics courses in 

9 

the junior and senior years. Get catalogs 
from several schools of each type and com¬ 
pare the curriculum before deciding. 

Compensation 

W 7 ill engineering pay a good salary? The 
February 1967 graduating class averaged 
about $668 per month in starting salaries. 
The average for Southern California re¬ 
search and development oriented companies 
was about $734. You can reasonably expect 
to double your starting salary in 10 to 12 
years. 

As with any career, salary is only part of 
the compensation, and not the most impor¬ 
tant! Engineering can be as exciting as you 
want to make it. 

_W6JTT 


LEARN RADIO CQOf 



* 9.95 


THE EASY WAY! 

i No Books To Read 

* No Vliuet Gimmick* 

To Distract You 

* Just listen And learn 

Dosed on modem psychological 
techniques—This course will take 
you beyond 13 w,p.m. In 
LESS THAN HALF THE TIME! 


Album contains Hires W* Alio available on magnetic tope* 
LP's 2V, hr. instruction See your dealer now! 


EPSILON Ofc] RECORDS 


206 East Front Stroot, Floronc*. Colorado 
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What is YOUR 


Listen to the various bands and what do 
you hear? You hear “authorities” of all 
degrees and kind on any subject that you 
might suggest; you hear some very inter¬ 
esting technical talk; you hear amateurs 
giving of their time and talent to the han¬ 
dling of overseas’ phone patches for our 
servicemen; you hear some boasting of DX 
worked, high efficiencies of linear ampli¬ 
fiers, very high forward gain and Iront-to- 
faack ratios for beams, etc., ad infinitum. 
Unfortunately there is also a lot of idle 
chatter that does not fall within the Ama¬ 
teur Code and much operational procedure 
that does not fall within the FCC RULES 
AND REGULATIONS, PART 97, AMA- 
TURE RADIO SERVICE. Let me quote 
from SUBPART A, General, 97.1, Basis and 
Purpose,” ... an amateur service having 
a fundamental purpose expressed in the 
following principles: 

a. Recognition and enhancement of the 
value of the amateur service to the public 
as a voluntary non-commercial communica¬ 
tion service, particularly with respect to 
providing emergency communications. 

b. Continuation and extension of the ama¬ 
teur's proven ability to contribute to the 
advancement of the radio art. 

c. Encouragement and improvement of 
the amateur radio service through rules 
which provide for advancing skills in both 
the communication and technical phases of 
the art. 

d. Expansion of the existing reservoir 
within the amateur service of trained op¬ 
erators, technicians and electronics experts. 

e. Continuation and extension of the 
amateur’s unique ability to enhance inter¬ 
national good will.” 

THIS IS OUR CHARTER FOR EXIST¬ 
ENCE! How do you think WE as amateurs 
accomplish what is intended in the above list¬ 
ed principles! I’m not sure, AND I’m not go¬ 
ing to judge the amateur fraternity as a 


Jos. P. Fincutter, K3STU 
5620 Alta Vista Road 
Bethesda, Maryland, 20034 


"Amateur Q"? 


whole on the basis of the actions of a few. 
What’s more, although I have very definite 
interests within the scope of the enjoyment 
of amateur radio, I feel that each amateur 
has the right, within the laws, to pursue 
those interests which provide him the most 
enjoyment and satisfaction, such as CW, 
SSB, AM, VHF, TRAFFIC, etc. 

What I would like to do in this article 
is to provide some thought provoking ma¬ 
terial which I hope will in some small way 
improve amateur radio and at the same 
time make us more respectful of the liabil¬ 
ities which we accept when we obtain a 
license from the FCC. 

How many of us have an up-to-date 
copy of the FCC Rules and Regulations, 
Volume VI (October 1966), in which PART 
97-Amateur Radio Service, is included? 111 
bet a good percentage have never seen one? 
I’ll also bet that most are using the ap¬ 
pendix to the License Handbook, and, an 
old edition at that. There have been 
changes in the laws under which we op¬ 
erate over the past few years, not very 
large changes but changes which affect us. 
On what do you rely for the latest informa¬ 
tion on changes in the laws? How can you 
comply if you are not knowledgeable about 
the laws? 

I had these thoughts in mind recently 
as I was reading PART 97 when an old 
tried, true and familiar equation came to 
mind—“Q — X / R”; one with which we 
should all associate the word MERIT. I 
would like to use this equation, but with 
a slightly different interpretation, to estab¬ 
lish not a figure of merit for an inductor 
based upon the relationship of its reactance 
to its resistance, but an AMATEUR Q (ama¬ 
teur figure of merit) based upon the re¬ 
lationship of our compliance (or positive 
reactance) with the laws to our resistance 
(or non-compliance) to the laws. Therefore, 
my equation reads as follows: 
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O — ^ = Amateur “Q” = 

R 

Compliance with the laws 
Resistance to the laws 

Where 

Compliance means “being knowledgeable 
about the Jaws and making an honest 
effort to comply with them \ 

Resistance means “not knowing the laws 
and making little or no effort to comply 
with those which require a small degree 
of difficulty or time consuming energy”. 

Now that I have defined the terms in 
mv equation, how will we use this equation? 
SUBPARTS C, D, and E, Chapter 97, Vol¬ 
ume VI, FCC Rules and Regulations con¬ 
tain the laws pertaining to “Technical 
Standards”, “Operating Requirements and 
Procedures” and “Prohibited Practices and 
Administrative Sanctions” respectively. Each 
paragraph in these SUBPARTS details laws 
governing our operation of an amateur sta¬ 
tion. Later in the article I have posed some 
questions on each paragraph which should 
stimulate some thought about how well we 
comply with or resist the laws. In order 
to develop some numbers which can be in¬ 
serted in my interpretation, of the figure 
of merit equation, I have arbitrarily as¬ 
signed a point value of TO” to each para¬ 
graph since I was not able to "weight” each 
in terms of its importance (each is a part 
of the total law). Below I have provided 
a ’-Card for you to tally the evaluation 
of your “compliance” and “resistance”. Col¬ 
umns "X” and "R* are provided for these 
tallies respectively. Now, after you have 
read the question (s) for each paragraph, 
analyze your operations in terms of “com¬ 
pliance and “resistance", and then assign 
values to “X” and “R”, being mindful of 
the fact that the sum of the X and R values 
must equal JO. For example, if you feel 
that you fully comply with the law, then 
you would enter 10 under X and O under 
R; 70% compliance would result in entries 
of 7 under X and 3 under R; complete 
failure to comply would be entered as O 
under X and 10 under R. 

SOOoooo—now proceed to the questions— 
do some soul-searching—BE HONEST AND 
FORTH-RIGHT! You wont be kidding any¬ 
one but yourself if you don’t sit back and 
really think about your operations in terms 
of the aw. 



FCC Rules and Regulations 
Subpart C: Technical Standards 

$7*61: Authorized Frequencies and Types of Emission, 

a. Are you familiar with the limitations* both fre* 
quency and type of emission, in the band, and/or 
bands, in which you operate? 

b* Have you gone outside the band to work on 
elusive DX station? 

97.63; Individual Frequency Not Assigned. 

a. Since you are not assigned a given frequency* 
how gentlemanly are you when someone "zeros-in" in 
on the frequency you are using? 

b. How well do you avoid "Net frequencies 1 ', par* 
ticularly those whose mission accomplishes a really 
worthwhile purpose such as the "Eye Bank Net ,r , and 
many* many others? 

97.65; Special Emission Limitations* 

a. How do you determine the bandwidth of your 
signals for the various types of emission that you 
might use? 

b. Is your test equipment adequate for the purpose? 
97.67; Maximum Authorized Power. 

a. Maximum DC power input to the final amplifier 
stage of an oscillator-amplifier transmitter or to the 
plate circuit of an oscillator transmitter is one kilo¬ 
watt (1 KWJ. This paragraph also states that input 
power in excess of 900 watts must be accurately meas¬ 
ured. Can you comply with this requirement with your 
present transmitter? Remember that Power is the 
product of Voltage and Current! 

b, The term "accurately* 1 is used in connection with 
this measurement of DC Power. Do you know the 
accuracy of your meters, shunts and multipliers used 
to measure your power? 
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e. If you operate on those bands where the power 
limitations are much Sower, how do you measure the 
power ? 

97.69: Radio Teleprinter Transmissions. 

a, How do you determine that your speed is 60 ±6 
words per minute? 

b, For FI emission the deviation in frequency from 
mark to space, or vice versa, shall be less than 900 
cycles per second (hertz). How do you measure this? 

c, For A2 and/or F2 emission, the highest modulat¬ 
ing Frequency shall not exceed 3000 cycles per second 
(hertz) and the deviation between the mark and space 
signals, or vice versa, shall be less than 900 cycles per 
second (hertz). What equipment do you have that will 
insure this? 

97,71: Transmitter Power Supply. 

a- What methods have you employed to insure that 
the ripple voltage from your power supply is not 
modulating your signal? Can you measure it? 

97.73; Purity and Stability of Emissions, 

a. How do you determine 100% modulation of an 
A2 or an A3 emission? 

b. How* do you determine that your SSB transmitter 
is delivering a ‘‘clean signal 1 *? 

c. How do you determine that you have spurious 
radiations, such as harmonics, subharmonics, spurious 
modulation products, key clicks, parasitic oscillations, 
and/or other transient effects? 

d. How do you respond to a fellow amateur who 
tells you that you have a poor signal (or some prob¬ 
lem) ? Du you try to convince him that his receiver Is 
no good or do you try to find out what the trouble is 
and make some checks with him? 

e. Do you have a dummy load for testing purposes? 
97.75; Frequency Measurement and Regular Check, 

a. How do you determine the output frequency of 
your transmitter 7 

b. Can you check the frequency calibration of your 
receiver ? 

c. Do you feel that the accuracy designed and built 
into the equipment by the manufacturer is satisfactory 
for this requirement? 

d. How long since you have checked your "100 KC 
Calibrator** against a standard frequency transmission 
from the National Bureau of Standards (or some 
other known standard of frequency of comparable 
accuracy) ? 

Subpart D: Operating 
Requirements and Procedures 

97,77; Practices to be observed by ALL Licensees, 

a. Each amateur station shall be operated in ac¬ 
cordance with good engineering and good amateur 
practice. How good is your engineering practice? Do 
you have test equipment with which to measure or 
at least "monitor** your construction or installation 
work? 

b. How well do you practice the "Amateur Code"? 
97.79: Who may operate an Amateur Station ? 

a. The licensee of an amateur station may allow a 
non-amateur to speak over a microphone or to operate 
a teleprinter as long as the amateur turns the carrier 
on and off and signs the station off after communica¬ 
tion with each station has been completed. Do you 
allow a non-amateur friend to speak into a micro¬ 
phone that operates a VOX circuit? 

b. Does your teleprinter keyboard turn the trans¬ 
mitter on and off? If so* your friend should not oper¬ 
ate the teleprinter according to the law. 

c. Do you let Novices or Technicians operate your 
station ? 

97.S7: Transmission of Call Signs. 

a. Do you identify your station at the beginning 
and end of each single transmission? 

b. Or, at the beginning and end of a series of 
transmissions* each transmission of which is less than 
three minutes ? 

c. And, at least once every ten minutes* or as soon 
thereafter as possible* during a series of transmission 


between stations having established communications? 

d. And* at least once every ten minutes during any 
single transmission of more than ten minutes dura¬ 
tion? NOTE: You should read this paragraph in the 
Regulations in its entirety; it*s amazing* informative 
and interesting. 

97.97; Notice of Operation Away From Authorized 
Location, 

a. If you intend to operate "portable** for a period 
of more than 48 hours, do you provide proper notifica¬ 
tion to the Commission? (Portable in excess of 48 
hours means that you do not return to your fixed 
transmitter location before 48 hours have elapsed.) 

b. When you have moved, have you filed notice of 
"Portable Operation"? 

97.99; Special Requirements for Nonportable Stations. 

a. Have you applied for a modified license within 
four months of your move to a new home? 

97*103; Station Log Requirements, 
a. Do your logs include; 

1. Date and time of each transmission. 

2. Signatures of licensed operators who have 
operated your station. 

3. Signatures of non-licensed persons who 
speak over your station. 

4. Call sign of station called. 

5. Time of signing off with a given station, 

6. Input power, 

7. Frequency band used. 

8. Type of emission. 

9. Location of station* particularly when mo¬ 
bile. 

10, Message traffic handled. 

97.105: Retention of logs, 

a. Logs must be retained for one year from the date 
of last entry. Do you have your last log, if the date 
of the last entry is less than a year ago? 

Subpart E: Prohibited Practices and 
Administrative Sanctions 

97.1 H ; No Remuneration for Use of Station, 

a. Have you accepted material compensation* direct 
or indirect, paid or promised, for the use of your sta¬ 
tion? (Curiously: I wonder how "donating 11 to a 
DX-pedition, or accepting donations by a DX-pedi- 
tinner, is evaluated in terms of the Law?) 

97.113; Broadcasting Prohibited. 

a, Broa listing is defined as the dissemination of 
radio com ri imitations intended to he received hy the 
public directly or by the intermediary of relay stations, 
or the retransmissions by automatic means of pro¬ 
grams or signals emanating from any class of station 
other than amateur? Are you guilty? 

97,115; Music Prohibited. 

a. Have you transmitted music over your station* 
either directly or possibly from the background? 
97,117; Codes and Ciphers. 

a. Have you used any form of coding or ciphering, 
other than commonly used abbreviations? 

97,119; Obscenity, Indecency, Frofanity. 

a. Has the speech in your transmissions been "clean 
and pure” even though disturbed hy poor operating 
practice on the part of another? 

97,121; False Signals. 

a. Have you used the call letters of a station not 
licensed to yourself? 

97,123: Unidentified Communications. 

a. Have you properly identified your transmissions? 
97.125 ; Interference. 

a. Have you wilfully or maliciously caused inter¬ 
ference to any radio communication or signal? (Like 
tuning up on the fellow whose operating practices you 
don’t appreciate.) 

97.129; Fraudulent Licenses, 

a. Have you taken the examination for a license for 
another, or vice versa* has someone taken the examina¬ 
tion for you? 

b. Have you been diligent in giving examinations to 
applicants for Novice Class Licenses? 


54 


73 MAGAZINE 



Now that you have read all the questions 
and are satisfied with your assignment of 
points, add up columns “X” and “R” and 
substitute them in the following equation.: 

Amateur Q = £ = - = 

HOW DID YOU RATE YOURSELF AS 
A LAW ABIDING AMATEUR? Well, since 
I arbitrarily assigned the value of 10 points 
to each paragraph, and, you honestly (?) 
evaluated yourself—well—who really cares? 
We all should! It is our image, our public 
image, that will determine our future. For 
example, recent publicity resulting from 
newspaper, radio and TV coverage of the 
“mean ham’' tarnished our image very much, 
even though at the same time there were 
many, many amateurs who were living by 
the Amateur Code and within the Basis and 
Purpose outlined in Paragraph 97.1. Any¬ 
how, how does your “Q” stack up with the 
following: 


Q 

REMARKS 

0- 3.0 

You’re licensed? 

3.1- 5.5 

Trv harder! 

5.6-10.0 

You’re GOOD! 

10,1-25.0 

EXCELLENT! 

25.1-114 

I said “BE HONEST”! 

00 

You MUST be KIDDING! 


If I haven’t done anything more 
than make you more cognizant of the laws 
which regulate our wonderful hobby then 
my efforts will not have been in vain. I 
would recommend that you spend $1.25 for 
a subscription to VOLUME VI of the FCC 
Rules and Regulations, which covers PARTS 
95, Citizens Radio Service, 97, Amateur Rad- 
dio Service, and 99, Disaster Communica¬ 
tions Service. It is available from the Super¬ 
intendent of Documents, Government Print¬ 
ing Office, Washington, D. C., 20402. You 
will then be able to have the law in front 
of you and will not have to rely on some 
“joker’’ whose ! ,)” is above 239,—scored 
of, by and for himself. 

. . . K3STU 


YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call fetters 
has been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know you<* call and would 
appreciate having it. 


SPECIAL 
TV CAMERA 
PARTS KIT 

ONLY 

$99.95 

including vidicon and lens! 

To meet the many requests for a low-priced 
solid state TV camera kit, we have made avail¬ 
able from our factory stock the following parts 
which you can assemble at very little additional 
expense into a superb TV camera. Included in 
the kit are the following: 

1) Completely assembled and tested video 
amplifier plug-in circuit board with a 10- 
transistor 6 MHz bandwidth amplifier and 
keyed clamp with adjustable pedestal and 
I sync mixer. 

I 2) Completely assembled plug-in sweep cir- 
I cuit board with 8 transistor and 5 diode 
horizontal and vertical sweep generators 
and amplifiers featuring excellent linearity 
and more than enough drive for 1" vidicons. 
3) Excellent quality deflection yoke and 
focus coil with beam alignment magnets and 
raster positioning adjustment. Also included 
is the vidicon tube clamp and target con¬ 
nector. 

41 Camera tested vidicon excellent for 
I amateur use and matched to the deflection 
assembly above. 

5) Good quality FI .9 or better achromatic 
lens with matching lens mount. 

Note; All Hems are brand new except vidicons 
which we guarantee will work with the parts kit 
supplied when assembled according to the sche¬ 
matic and adjusted according to normal pro¬ 
cedure. Since step-by-step instructions are not 
available, we recommend this kit only to those 
who can follow a schematic. 

Due to the low price and limited quantity, we 
cannot sell the above components separately. 

When our present stock is exhausted, it will cost 
at least $160.00 to repeat this offer. Order now 
to avoid disappointment. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave., Hollis, NY 11423 I 
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Ear! Spencer K4FQU 
1413 Davk Dr. 

Ft. Myers, Florida 33901 


And They Called 

"Mother Shiptori' Crazy. 


Are you a predictor of fantastic things 
to come? Do people point fingers at you 
and giggle behind your back? Well pay 
them no mind because what you predict 
has a 90 to 1 chance of coming time just 
as it did for Mother Ship ton: and they 
almost hung her for a witch. 

Some five hundred and ten years ago 
in the mid fourteen hundreds, when elec¬ 
tronics was just a flash in the sky and 
every one believed the world was flat, 
“Mother Shipton”, an old English witch, or 
fortune teller, made a startling prophecy 
that was ridiculed as the product of a crazy 
mind, but which has gradually been ful¬ 
filled through the passing centuries, all that 
is except one item described in the last two 
lines, which is still in the hands of the Al¬ 
mighty. He hasn’t yet confided to any mortal 
whether it will come to pass in the next 
twelve months or not, even though the star¬ 
gazers forcast dreadful events in store for 
us in the next year. 

“Mother Sbipton’s” prophecy has been 
handed down, so it is claimed, just as it 
was originally written, and if that is so it 
is certainly a most remarkable document 
to read in these days of electrical and elec- 
tronic marvels. Here it is; 


Carriages without horses shall go, 

And accidents fill the world with woe. 
Around the world thoughts shall fly 
In the twinkling of an eye. 

Waters shall more wonders do. 

Things now strange shall yet be true. 

The world upside down shall be, 

and gold be found at the foot of a tree. 
Through hills man shall ride. 

And no horse or ass be at his side. 

Under water man shall walk, 

Shall ride, shall sleep, shall talk, 
fn the air men shall be seen. 

In white, in black, in green. 

Iron in the water shall float 
As easy as a wooden boat; 

Gold shall be found and shown, 

In a land that’s not now known. 

Fire and water shall wonder do, 

England shall at last admit a Jew. 

The world to an end shall come 

In eighteen hundred and eighty-one. 

This ode copied from the January 1, 1928 
issue of Telegraph and telephone Age . 

. . . K4FQU 


oscillator/monitor 

• a sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from lOmw 
to 1 kw and 100kc to 1000me 

• a CWmonitor with positive "RF” 
switch uses only S' 1 pickup antenna 
and NO connection to rig or key 

• a code practice oscillator with 
adjustable tone & built in speaker 

• high gain 4 transistor circuit 
powered by long life A A pen cell 

• 16gauge aluminum cabinet in 
white St black epoxy f inish, 3 1/2 tf 
by 2 Ve " by I V* " weight 8 ounces 

• 100% US made and guaranteed 

the James research company 
n schermerhorn st.,brooklyn n.y. 11201 


1095 (bott incl) 

I Z. ppd usa & can 
send cert ck or m.o. 
ny res add 5% tax 


R S G B 

RADIO DATA REFERENCE BOOK 

A new edition of this book has just been 
published. It was compiled by G6JP and 
edited by G3TRF, This 150 page hard cover 
book is crammed with formulas, charts, nomo¬ 
graphs and reference material covering just 
about every aspect of amateur radio. Where 
would you go to find the impedance of a 
dipole vs its diameter? Or design and gain 
figures for Vee beams, rhombics, yagis, col- 
linear s, broadsides, spaced dipoles, sterbas, 
and various stacked beams? It would take 
pages to just list the wealth of material cov¬ 
ered in this great new book. 

ONLY $3.00! 

Order from: 

73 Magazine, Peterborough, N.H, 03458 
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$ 240 ! 



IMEW HEATH KIT HW-100 


5-BAND SSB-CW TRANSCEIVER 

■ 


You asked for it ... a multi-band version of the 
Heathkit “single-banders” .. . low-cost SSB operation 
on 10 or 15 meters ... an SSB transceiver equal or 
superior to many assembled rigs, but at much lower 
cost. That’s the HW-100. 

How did Heath do it ? We expanded on the “single- 
bander” design . . . borrowed from the heritage of 
the famous SB-101 . . . took a look at the competition 
, . . and produced the most SSB equipment you can 
get for the money. 

Check the features and the specifications: 

• Solid-state (FET) VFO • 80-10 meter coverage • 
Switch selected upper or lower sideband or CW • 180 
watts input PEP SSB 170 watts input CW • Crystal 
filter • Full coverage on all bands with 500 kHz per 
band segment • Smooth vernier control of frequency 
with patented Harmonic Drive™ dial mechanism • 
Built-in 100 kHz calibrator • Separate offset C’W 
carrier crystal • TALC • Quiet, enclosed relays • 
Fixed or mobile operation with HP-23 or HP-13 power 
supplies • Easy assembly with circuit boards and 
wiring harness 

Kit HW-100, 18 lbs,, no money dn„ $22 mo...$240.00 

Kit HP-13, DC power supply, 7 lbs., $7 mo.$64.95 

Kit HP-23, AC power supply, 1 9 lbs., $5 mo.. $49.95 

Kit SB-600, 8 ohm speaker, 6 ibs... $18.95 

HW-100 SPECIFICATIONS — RECEIVER. Sensitivity: Less than .5 micro¬ 
volt for 10 dB signal-plus-noise to noise ratio for SSB operation. Selee* 
tivity: 2.1 kHz minimum at 6 dB down, 7 kHz maximum at 60 dB down 
(3.395 MHz fitter). Input; Low impedance for unbalanced coaxial input. 
Output impedance; 8 O speaker, and high impedance headphone. 
Power output; 2 watts with lessthan 10% distortion. Spurious response: 
Image and IF rejection better than 50 dB, Internal spurious signals below 
equivalent antenna input of 1 microvolt- 


TRANSMITTER, DC Power input; SSB; (A3a emission) 180 watt P.E.P* 
(normal voice: continuous duty cycle). CW: [A1 emission) 170 watts (50% 
duty cycle) RF Power output: 100 watts on 30 through 15 meters; 80 
waits on 10 meters (50 il nonreactive load). Output impedance: 50 Si to 
y 5 Si with less than 2 ;1 SWfC Oscillator feedthrough or m ixer pro duett; 
55 dB below rated output. Harmonic radiation; 45 dB below rated 
output. Transmit-receive operation; SSB: PTT or VOX. CW; Provided 
by operating VOX from a keyed lone, using grid-block keying. CW Side- 
tone: Internally switched to speaker or headphone, in CW mode. Ap¬ 
proximately 1000 Hz tone. Microphone input; High impedance with a 
rahng of 45 fo 55 dB, Carrier suppression: 45 dB down from single- 
tone output. Unwonted sideband suppression: 45 dB down from singfe- 
tone output at 1000 Hz reference, Third order distortion: 30 dB down 
from two-tone output, RF Compression (TALC ): 10 dB or greater at 
.1 ma final grid current. GENERAL. Frequency coverage: 3.5 to 4.0, 
7,0 to 7,3; 14,0 to 14.5; 21.0 to 21.5; 28,0 to 28.5; 28.5 to 29,0; 29.0 to 
29,5; 29.5 to 30.0 (megahertz) Frequency stability: Less fhan 100 hertz 
per hour after 30 minutes warmup from normal ambient conditions Less 
than 100 Hz for ±1G% line voltage variations. Modes of operation; 
Selectable upper or lower sideband (suppressed carrier) and CW. Dial 
calibration r 5 kHz. Dial mechanism backlash: Less than 50 kHz. 
Calibration; 100 kHz crystal. Audio frequency response: 350 to 
2450 Hz, Front panel controls: Main tuning dial. Driver tuning and Pre¬ 
selector. Final tuning, Final loading. Mic and CW Level control. Mode 
switch. Band switch. Function switch. Meter switch. RF Gain control. Audio 
Gain control. Side controls: Meter Zero control; Bias; VOX Sensitivity; 
VOX Delay; ANTMRIP; Neutralizing. Tube complement: OA2 Regu¬ 
lator (150 V); 6AU6 RF amplifier; 6AU6 1st receiver mixer; 6AU6 Isola¬ 
tion amplifier; 6AU 6 1 st IF amplifier; 6AU6 2nd IF amplifier; 6BN8 Product 
detector ond AVC; 6AU6 VFO Amp.; 6CB6 2nd transmitter mixer; 6CL6 
Driver; 6EA8 Speech Amplifier and cathode follower; 6EA8 1st trans¬ 
mitter mixer; 6EA3 2nd receiver mixer and relay amplifier; 6f A8 CW side- 
tone oscillator and amplifier; 6GW8 Audio amplifier and audio output; 
12AT7 Heterodyne oscillator and cathode follower; 1 2AT7 VOX amplifier 
and calibrator oscillator; 12AU7 Sideband oscillator; 6146 Final amplifiers 
(2). Diode complement: 6 Germanium Diodes: Balanced modulator, 
RF sampling, and crystal calibrator harmonic generator.; 9 Silicon Diodes; 
ALC rectifiers, anti-trip rectifiers, and DC blocking; 1 Zener Diode: 
cathode bias, Transistors; 2N43Q4 FET- VFO; 2N3393 — Voltage regu¬ 
lator. Rear apron connections: CW Key jack; 8 S2 output; ALC input; 
Power ond accessory plug; RF output; Antenna; Spare, Power require¬ 
ments: 700 to 850 volts at 250 mo with 1% maximum ripple; 300 volts 
at 150 mo with ,05% maximum ripple; — 115 volts at 10 mo with .-5% 
maximum ripple; 12 volts AC/DC al 4.76 amps. Cabinet dimensions: 

14*13/16* W, x 6-5/16* H. x 13-3/8* D, 
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Don Etheredge K6UMV 
12040 Red bank St. 

Sun Valley, California 91352 


Recovering "Lost" OSLs 


Have you ever wondered where all those 
QSL’s are that the guys said they sent but 
you never received? Undoubtedly many of 
us at one time or another forgot to send 
the QSL we promised for one reason or 
another, but for those that were actually 
sent and not received read on. 

Let me explain how you and your club 
might rescue some of those hundreds of 
QSL cards that are misaddressed, unforward- 
able or otherwise unable to be delivered by 
the U.S. Post Office each year. 

Typically, those hundreds of QSL cards 
we just discussed are sent to the “Dead 
Letter Office” and are burned! What you 
say, first class mail being burned and not 
returned? Yes, that is right. Here in Califor¬ 
nia -the “the dead letter office” is in San 
Francisco. Can you imagine all those QSL’s 
from that last state for W.A.S. on six meters, 
the rare one on 20 SSB, the Saudi Arabia 
station on 80 meters the gang didn’t believe, 
all going up in smoke? Kinda hard to take 
isn’t it. Well thats the way it is. To quote 
a few verses from the U.S. Postal Manual, 1 
. . . other mail including first class and 
Air bearing no return address is sent to 
a dead letter office or branch for final dis¬ 
position.” What determines if it is “Dead 
Mail”? Well, dead mail is defined as , . 
matter deposited in the mail which is or 
becomes undeliverable and which cannot be 
returned to the sender. First class is for¬ 
warded on fixed schedule to dead letter 
post branches from local offices”, addition¬ 
ally, “dead mail that cannot be delivered tC 
the addressee or sender is destroyed or 
sold”* 

a 

Now that the problem has been pointed 
out, I think we can begin to offer solutions 
for saving those valuable QSL’s. The most 
logical beginning is the sender of those lost 
cards. How does he send the QSL more 
informatively? As a start, address the card 
to WC6AAA, J. H. Ham. In bolder terms, 

1 U.S. Postal Manual, POD 11, Parts 158.5, 158.7, 
158.72. 


include WC6AAA’s name. This is quite im¬ 
portant as J. H. Ham may have moved 
and WC6AAA may not mean a thing to 
the local postman. 

In order to expedite mail, the Post Office 
has instituted many programs including 
ABCD, VIM, ZIP, NIMS, and POM SIP. Most 
of these resemble the CW abbreviations we 
use however mean less to you and I as 
amateurs. Of importance here though is 
the ZIP code we are fairly familiar with. 
As much as possible, use the other fellows 
zip code number in the addressing of his 
QSL. This helps the post office handle your 
mail more readily. Admittedly many of our 
fraternity do not even know their own zip 
code number and it would help considerably 
if they contacted their local post office found 
out what it is and included it in their re¬ 
turn address. 

If you are inaccurate in the town’s spell¬ 
ing or even street spelling, you suffer no 
great handicap, The ZIP code is somewhat 
forgiving. It gives the area of the U.S. (in¬ 
cluding Alaska and Hawaii), the sectional 
centers and individual streets in the town. 
If you have money to burn, a “National 
Zip Code Directory”, POD publication #65 
is available through the Superintendent of 
Documents 2 for seven dollars. It lists all 
Zip numbers for all of the continental 
U.S. plus Puerto Rico, Alaska and Hawaii. 

While speaking about addresses, be sure 
your return address is on the same side 
of the card as the stamp. This is also par¬ 
ticularly applicable for club bulletins mail¬ 
ings. To quote a few more verses, 3 . . . 
only postal and post cards that bear the 
senders address and request for return are 
returned . also “The return address of 
the sender must be shown on the address 
side of the mail to secure its return.” and 
finally, “ on post and postal cards, 

second, third and fourth class mail of no 

2 ZIP Code Directory DOD #65, c/o Supt. of Docu¬ 
ments, U.S. Ofov't. Printing Office, Washington, D.C, 
20402. 
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obvious value, the sender must place RE¬ 
TURN REQUESTED below the return ad¬ 
dress." Another thing too, don’t waste money 
on needless postage, the Post Office does 
not recover any of these monies but rather 
the U.S. Treasury, so you can’t improve the 
P.O. with donations. 

The final mail (QSL) solution is now 
presented and it is essentially the most im¬ 
portant. This is a workable and proven so¬ 
lution. If you are a member of a local ra¬ 
dio club you have a major point in your 
favor. This step should be taken on your 
club’s behalf and in their name preferably. 
For maximum coverage it would be a good 
idea to bring this up to your club. 

To begin with, dress in your suit or sports 
outfit and approach your local postmaster. 
Call in advance to the post office you plan 
to visit, find out what the postmasters name 
is and arrange for an appointment with him 
(or her). When you show up to see the 
postmaster, have a couple of foreign DX 
QSL’s and maybe a local one along with 
one of yours to show the postmaster. Ex¬ 
plain to him that you are an amateur radio 
operator, a member of Podunk Valley Ra¬ 
dio Club and local Civil Defense unit per¬ 
forming public services and would like to 
help him in his attempt to deliver some of 
those undeliverable QSL’s he receives pe¬ 
riodically. Tell him some of these cards 
might belong to a fellow club member or 
someone who a member of the club knows. 
Impress on him that those cards are val¬ 
uable to the one whom they were directed, 
but useless to anyone else, (a stack of 
your own QSL’s goes good right here to 
show the postmaster that amateurs collect 
QSL’s as others collect stamps, butterflies, 
etc.). 

Since this is your first encounter with 
the postmaster be reassuring to him. Ex¬ 
plain that unless the cards are in some 
way delivered they would be set for a 
plight of incineration and lost forever. 

Arrange to drop by the post office peri¬ 
odically to see if any cards have come in. 
Usually the postmaster will be happy just 
to get rid of them and pleased to see that 
he is doing some good by giving them to 
von. Normally these cards are held in Gen¬ 
eral Delivery awaiting someone to claim 
them. Now that you have succeeded in ob¬ 
taining those undeliverable cards, make it 

r 

3 et. al parts 15S.21, 158.3, 153.3A. 


a point to try to forward them to who¬ 
ever they belong, by looking up their call 
in the callbook, etc. 

Congratulations! You have just prospered 
in selling amateur radio to your own post¬ 
master. 

This program can be put into effect on 
a nationwide scale by you and also your 
radio club. Many of those lost QSL’s can 
be showing up on a regular basis but it 
requires your help. 

As a last comment, the future of our 
mailable QSL’s includes possible airmail 
stamps of magnetic ink to quickly distinguish 
airmail from all other classes of mail and 
optical scanners for sorting mail, reading 
the mail (ZIP codes) bundling it and even 
tying the mail bags! 

. . . K6UMV 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 





THE DRAKE 
R-4B RECEIVER 


The Drake R-4B offers many fine features * , * 

Linear permeability tuned VFO with 1 ke dial 

divisions. Covers 80, 40, 20, 15 meters conv 
pleteiy and 28,5 to 29.0 Me of 10 meters 
with crystals furnished. Four bandwidth* of 
selectivity, A kc, 1.2 kc, 2.4 kc, and 4,8 kc* 
Bulft-in Notch filter, Noise Blanker, and 25 KC 
crystal calibrator. Product detector for SSB/CW, 
Diode detector for AM * * , Plus many Other 
features , , . 

R-4B Receiver $430.00 

ALSO IN STOCK: 

T-4XB Transmitter $430,00 

AC-4 AC Supply 99*95 

and other Drake Accessories 

We also have a large selection of used 
equipment — Write for Latest Complete List* 


minimi open house sept 14th, ma iniiiiiiii 


WUtd, 




P O BOX 312 CONCORD, N. M 03301 

FONE 603-225 3358 
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Project MOON RAY 


NASTAR, the amateur radio group in¬ 
volved in research for outer space trans¬ 
missions, has been encouraged to file a pro¬ 
posal for a ham transponder to be taken to 
the moon. Present indications are that there 
will be room for the package, dubbed 
MOONRAY, on the third LEM flight. 

Since MOONRAY is an amateur project, 
the people at NASTAR want to get the opin¬ 
ion and advice o! the amateur fraternity 
before finalizing plans for technical details 
of the project. 

MOONRAY will be an isotope-powered 
package which will serve as: 

1. A backup communications package for 
the Astronauts, 

2. A site-relocation beacon to operate from 
the LEM landing site for one year or longer, 

3. As an Amateur transponder. 



Bob Fratello, WA2UBO worts at the 70 ft. level on 
the pole holding two meter Oscar antenna and 
stacked 2 Meter big wheels for QST work below. 


Here are some of the basic technical re¬ 
quirements for MOONRAY: 

1. Size and weight of the complete pack¬ 
age must not exceed five pounds and 250 
cubic inches (of which 100 cubic inches and 
three pounds has already been allocated to 
Lhe pdwerstipply, leaving 150 eu. inches and 
two pounds for the electronics, antennas, etc.) 

2. It must operate throughout the entire 
lunar months at ambient temperatures rang¬ 
ing from minus 250° F to plus 250F. 

3. 432 MHz has been tentatively chosen 
as the operating frequency since this appears 
to be the best compromise as far as antennas, 
gain vs. size, free-space losses, power re¬ 
quirements, Transistor noise figures and effi¬ 
ciencies; and a frequency where hams can 
still home-brew equipment with relative ease 
at reasonable cost. 

4. MOONRAY must not interfere with or 
affect anv of the other experiments aboard 
LEM. 

5. Reliability, ruggedness, environmental 
survivability and proven performance will 
have to be demonstrated and satisfy NASA's 
Lunar experiment standards. 

6. The design concepts must be such that 
the package can be installed on the moon by 
our astronauts, simply, rapidly, and with 
minimum effort. 

7. The unit must be able to function bv 

# 

earth-command as a site relocation beacon 
for later flights. 

8. The transponder must also be usable as 
an easy-to-opcrate emergency communica¬ 
tions link for the astronauts. 

9. MOONRAY must have a command 
shutoff and turn-on capability in addition to 
an overrid cable one year automatic shutoff 
timer. 

For design purposes we have available 5 
watts of electrical power, and approximately 
200 watts of thermal heating power. Bear 
in mind that the size and power limitations 
imposed on the Lunar package must be met 
with minimum complexity and must have 
simple plug in operation compatil tie with the 
space-suit microphone/earphone and push to 
talk. 
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In order to reach a final decision, and to 
finalize MOONRAY specifications, we need 
opinions, suggestions, answers and data on 
the following questions: 

A. What mode of operation should we use? 
Should it be similar to OSCAR III with all 
types of transmissions, or a narrow band 
single-frequency for CW only? Other type? 

B, What operating band should we use? 
Should it be 432 MHz transmit and 442 MHz 
receive? 2 Meter transmit and 432 receive 
with lunar transmitter on 432 MHz? 1296 
MHz transmit and 1350 receive? Any other 
combination of the above, or? 

Antennas 

Since the operating bands chosen will de¬ 
termine the type, size, shape, etc., of the 
antenna system which will be used, the meth¬ 
od of packaging, storage, handling and un¬ 
furling will have to be considered after pa¬ 
rameters (such as operating modes and fre¬ 
quencies) have been decided. 

Rather than duplicating the techniques 
used by OSCARS 3 and 4, we hope that 
new design concepts submitted for MOON- 
RAY will demonstrate a substantial advance 
in the state of the art. You can help design 
and build MOONRAY from anywhere in the 
world by: 

1. Offering solid, technically sound sug¬ 
gestions on the design questions. 

2. Offering to design, develop and/or con¬ 
struct any part of the MOONRAY hardware 
to the specifications decided on as a result 
of your suggestions. 

3. Passing along the above information to 
fellow hams, or any other technical people, 
who might help get MOONRAY on the moon. , 


—SPECIAL PURCHASE- 

JPPER CLAD LAMINATES 

for 

PRINTED CIRCUITS 

VHF & UHF Circuitry General Purpose 

G10 Epoxy Glass XXXP 

1 oz. copper, 1 side vfo euiidon Natst loz. copper,! Side 


Pkg. Quantity 3/64" 1/16" S/64" 3/32" 1/8" Pkg. Ouxntlty 1/16" 


1 9" It 12" 

N/A 

$3.00 

$3.50 

$ 4.00 

$5.50 


2 

9" x 12" 

$1.50 

2 

6"xS" 

N/A 

3.00 

3.50 

4.00 

5.50 


4 


J.50 

4 

41 / 2 " X 6" 

2,50 

3.00 

3.50 

4.00 

5.50 


8 

4 , /i ,1 x 6 tp 

1.50 

6 

3"x4$' 

2.60 

3,00 

3.50 

4.00 

5.50 


12 

3" x 41 / 2 " 

1.50 


TRIAL OFFER! I 4l/ 2 x3 Glass 
Copper I side. .25 PPD 
Stamps or Coin 


COMPUTER PULLS Guar. Exc. 
Choice of any item below 

$1.25 PPD. 


Capacitors 2 x 41 / 2 " 
Sleeve Insul. 

Screw Terminals Plastic 

CAP. MFD 

Working VDC 

3500 

55 

7500 

25 

10,000 

33 

12,500 

16 

15,500 

10 


SIGMA 41F RELAYS I OK ohm I Ma. adj. 
SPDT 


HEINEMAN MAGNETIC CIRCUIT BREAK¬ 
ERS. 20 Amp. 60VDC with Aux. Get. ter¬ 
minals 

C-H ROTARY SWITCHES 4 Position DP 
(3) 20 Amp. 250VAC with 3 200 ohm 5 Watt 
I % Resistors 


Postage prepaid. 

Every order unconditionally guaranteed. 



2614 Lake Shore Dr. 


LaCrosse 2, Wis. 54601 
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VALUABLE books from E.&E. 



'V tew 



43^ SINGLE SIDEBAND: 

THEORY AND PRACTICE 

by Harry D. Hooton, W6T) H. The 

one-source guide to ssb. 
Covers the origin and 
principles of ssb, deriva¬ 
tion of ssb signals, car¬ 
rier suppression tech¬ 
niques, sideband selec¬ 
tion, carrier generators, 
speech amplifiers and filters, ssb generators, 
balanced mixers and converters, low-power 
ssb transmitters, linear r-f amplifiers, ssb 
communications receivers, transceivers, tests 
and measurements. Includes chapters on how 
to build air-tested linear amplifiers. 352 pages. 
Hardbound. Order No. EE-350, only . , $6.95 

NEW 17 TH EDITION OF THE FAMOUS 

RADIO HANDBOOK 


Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of rad o. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order EE-167 , only .$ 12.9 5 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator's 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s 1 icense. 200 pp. Order EE-030, only. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 

Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZL1AAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order EE-044 , only . $5.00 

Order from your electronic parts 
distributor or send coupon below. 





EDITORS and ENGINEERS. Ltd 


"1 


I P.O. Box 68003, New Augusta, Ind 

■ Ship me the following books: 


Dept. 73E-2 


□ No. EE-350 □ No. EE-030 

□ No. EE-167 O No. EE-044 


.end. 
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NASTAR president, Nick Marshall at the board 
during a design session on the Lunar MOON RAY 
(Moon Amateur Relay). 


Although LEM 1 is not scheduled for 
Moon -launch until 1970, we do not have too 
much time left. We must first get a firm pro¬ 
posal to NASA, technically sound enough to 
win their approval. Once approved, the first 
breadboard version of the design must be 
built and made operational. After any anom¬ 
alies have been eliminated, the unit must 
be rigorously tested, section by section. Next 
the first flight model of MOONRAY is built 
and subjected to complete electrical and en¬ 
vironmental tests. Then, finally, the actual 
package for the LEM flight can be assembled, 
tested, and turned over to NASA. Keep in 
mind that a second, "back-up’" package will 
have to be built at the same time as the final 
unit As you can see from this series of steps, 
1970 looms almost too dose for a project of 
this scope. Serious consideration of the ques¬ 
tions above, and prompt answers from you 
are the first steps essential to getting MOON- 
RAY on the lunar surface with 1.KM III. 


DIODE CIRCUITS HANDBOOK 

An invaluable reference book. 
Covers rectifiers, meter circuits, 
mixers, detectors, modulators, 
products, FM detectors, noise 
limiters, squelch, AGC, BF07Q- 
multiplier, zstr protection, AFC, 
Varicap tuning, audio clippers, FM 
modulator, balanced mods. Varac¬ 
tor multipliers, field-strength 
meters, wavemeters, RF probes, 
dummy loads, SWR bridge, tach¬ 
ometer, noise generator, square* 
wave gen, zeners, control circuits, 
voltage control, etc. Ill different 
circuits. 

An absolute steal at $1. 
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The 2K-2 was good ... in fact, it was the best linear amplifier for the amateur on the 
market. But now, thanks to a pair of new and improved Eimac 3-500Z tubes, pro¬ 
viding 1000 watts of plate dissipation, the 2K-3 operates with even greater power 
output and less drive. (Its so much better we're going to call it the 2K-3 now.) Still 
endowed with the same rugged and reliable mechanical construction, inspired de¬ 
sign and using only the very best components, the 2K-3 is unquestionably the finest. 
You have heard the strong dear signals of the 2K-2 by now. Why not go on the air 
with an even better signal? You can NOW with the new 2K-3. Console or desk model 
$745.00. Let us send you a descriptive brochure. 


EASY FINANCING . 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 

PAID IN 90 DAYS * GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 


TED HENRY {W6UOU) BOB HENRY (W0ARA) WALT HENRY (W6NRV) 




CALL DIRECT ... USE AREA CODE 

Butler, Missouri, 64730 816 679-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif, 92801 714 772-9200 

East Coast Rep.; Howard Laughrey, 2 Elizabeth St., 

Chappaqua, N.Y. 10514, (914) CE 8-3683 



"World's Largest Distributor of Amateur Radio Equipment P 





































Hugh a Mei. K6ICU 
902 Pleasant View Dr. 
Las Vista, Calif* 362436 


ASSB 


"An alert southern California experimenter has added an¬ 
other remarkable discovery to the long list of technical 
advances originally achieved in the field of amateur radio" 


This is not an article concerning the oper¬ 
ation or technical theory' of amateur radio 
Teletype communication. The ultimate pur¬ 
pose of this paper will not be to advance in 
anyway the current developments in this 
' eld. However, since this article had its be¬ 
ginnings in the construction of a simple 
AFSK oscillator, a discussion of this simple 
circuit must precede our description of this 
new technical advancement. 

i laving recently obtained a model. 19 
Teletype machine from the local MARS 
group, a W2PAT converter was soon con¬ 
structed and the machine was providing 
excellent trouble-free operation just like the 
book said. Many enjoyable evenings were 
spent watching copy from commercial trans¬ 
mitters as well as twenty meter FSK and two 
meter AFSK. It soon became apparent that 
two meters had considerably more to offer 
than the I IF hands, mostlv because of the 
QRM on twenty and UFI was always in 
Spanish. After an inquiry directed to one of 
these AFSK operators on YHF, I soon was 
occupied in the construction of a simple 
one transistor AFSK oscillator guaranteed 
hv all AFSK men to be the best there is. 
This project was completed in one morning 
and put into operation. 

The oscillator was connected to the sta¬ 
tion transmitter directly into the microphone 
jack. The station receiver was used to moni¬ 
tor the AFSK signal from the transmitter. 
After connecting all the cables from the 
machine which was really the hardest part, 
the complete assembly was soon put into 
operation. After about three hours of “TMF 
KUIKC BROEN FOZ KUMPED OVERA 
LAZY DOC'. S BAAK MMM 123&56889" it 
soon became apparent that the printer was 
only giving 43.5 percent copy. 

Not wishing to revert to any more ex¬ 
perimentation. it was decided that the an¬ 


alytical approach was the best recourse. Be¬ 
ing an adept engineer, the approach is ob¬ 
vious. For the reader unexperienced in the 
field of calculus, the following theoretical 
development may appear a bit bizarre, but 
let me assure you that it will be just as clear 
to you as to the veteran engineer or physi¬ 
cist. The first step is to note the inherent 
speed of the machine, 368 OPM, and to se¬ 
lect a differential element of time in the 
basic 22 millisecond pulse duration and let 
this differential time element tend to zero 
with the pulse voltage peaks. Any engineer 
will tell you that this is the basic approach 
in differential calculus analysis. To make a 
long story short, we simply integrate the 
obtained expression over the percentage of 
machine copy from zero to 43.5 percent. 
Much to my surprise this resulted in a per¬ 
fect representation of a Fourier series. Equa¬ 
tion one shows this classical result, which 
is the only relation that need concern the 
reader. 

ao as 

f(t) = 2 a» cos nwt + 2 bn sin wt (1) 

ti s q n l 


Readers familiar with this formula will have 
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no trouble identifying the elements, and 
readers not familiar with its implications 
probably do not care, but a bandy reference 
is given. (1) Stated simpiy, a Fourier series 
is used to represent a periodic function, and 
in this case, since the function is odd, the 
indicated series is the sine wave series. The 
following explanation is probably not nec¬ 
essary for the alert reader, but a glance at 
the schematic of the oscillator circuit, figure 
one, will soon show that the change in fre¬ 
quency of the oscillator is proportional to the 
change in resistance of the keyboard con¬ 
tacts. Tn my case since the contacts were 
not very clean, the change in resistance was 
not completely from infinity to zero. The 
application of a carbon microphone across 
the keyboard terminals on the oscillator 
will provide the necessary variation in re¬ 
sistance, and reference to the Fourier series, 
the proper signal to apply is the sine wave. 
Further experimentation showed that the 
applied signal could be any type of wave¬ 
form, so the natural reaction was to talk 
into the microphone. All the rest is now his¬ 
tory. 

For the readers who have missed this de¬ 
velopment in the recent newspapers and sci¬ 
entific journals, tire following recounting of 
the applications and advantages of this new 
mode of communications is included. This 
new method will be of particular interest 
to readers of 73 and other magazines who 
continually assault these magazines with 
their tirades on the idiocy or superiority of 
SSB or AM operators. There have been many 
problems in the development of amateur 
radio, but none have been so severe a threat 
to our organization and cooperation among 
ourselves as the continuous squabbling 
among our ranks over the use of these two 
modes. The unity of our fraternity has never 
been so close to becoming complete anarchy. 
The new discovery that I advocate will com¬ 
pletely re-unite the veteran AM operators 
and those fools who still seem to think that 
SSB will someday develop into an acceptable 
mode of communications. 

1 S you consider how my device produces 
a varying frequency audio signal correspond¬ 
ing to the resistance of the microphone, and 
how this signal is elevated above the zero 
audio frequency reference by the mark or 
space audio frequency of the AFSK oscil- 

(1) Fitzgerald, A, E*, Basie Electrical Engineering,. 
1967 hy McGraw-Hill, Inc. page 141, 


la tor, you will see that a corresponding sin¬ 
gle sideband signal with reference to audio 
is generated. Because of obvious reasons this 
new revolutionary mode will be called audio 
single sideband, or ASSB, The obvious ad¬ 
vantages will allow an AM-only operator 
to use a mode comparable to SSB by simply 
plugging this unit into his microphone jack. 
This signal will be immediately compatible 
with SSB because any SSB operator will, 
upon hearing this Micky-Mouse sounding 
signal, immediately conclude that it is SSB, 
and a pleasant and enjoyable QSO will fol¬ 
low, free from the arguments and differences 
that have for so long made these two modes 
incompatible. Thus, we have a simple de¬ 
vice that will allow any AM operator to go 
SSB while still retaining his AM gear, and 
most of his money. 

In the future I expect to see much ex¬ 
panded use of this new mode, and it is for 
this reason, the unity and growth of amateur 
radio, that I have unselfishly decided to 
share my discovery with the rest of my 
ham brothers to whom I owe so much for 
the many years of enjoyable diversion that I 
have received in this hobby. But there is 
still one last unsolved problem that is still 
plaguing me. Does anyone know where I 
can find a schematic for a good AFSK 
oscillator? 

. . . K6ICU 
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Thousands of frequencies Tn stock. 
Types include HCA/U, HCT8/U, 
FT-24I, FT-243, FT-171, etc* 

SEND 10* for catalog with oscillator 
Refunded on first order. 
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Installing a Transceiver in a Hired Car 


The antenna 

Nowadays it is sometimes more convenient 
to fly to a place rather than drive your own 
car there. Then you can hire a car at the 
destination. Installing a rig in a hired car 
presents a number of problems, and it is 
proposed to discuss these problems in the 
following article. 

One of the first problems is installing an 
antenna. This must usually be done without 
drilling holes in the car. 

There would seem to be three basic possi¬ 
bilities: 

1. The bumper mount. This is probably 
the easiest but also the most inefficient. 

2. There is a clamp available for mount¬ 
ing on the trunk lid, using the small gap 
between the lid and the bodywork. 

3. The roof rack method. 

No. 1 was rejected owing to the inefficien¬ 
cy of bumper mounted antennas. No. 2 was 
tried, but this depends on the gap between 
trunk lid and body work being about right 
and also on the trunk lid not having a flange. 
No. 3 was the method chosen because of the 
inefficiency of No. 1 and the fact that No. 2 
did not fit the car hired. 

I f a car can he hired with a roof rack, then 
a steel plate can be made and suitably drilled 
to take the antenna base. This plate can be 
mounted between the bars of the roof rack 
with U bolts. 

This system has the advantage of high 
efficiency but only if a very good low re¬ 
sistance joint can be made between the outer 
braid of coax feed line and the main body 
of the car. One should not rely on the con¬ 
tact between the roof rack and the roof of 
the car. This may well be painted or other¬ 
wise it will probably become corroded. 

Tn my case 1 decided to connect the bolts 
which held the antenna base to the steel 
plate. These were also connected to the outer 
braid of the coaxial cable-direct to the car 
roof with four copper braid connections at 
the four corners. I was lucky to find four 


tapped holes designed to take a different 
type of roof rack. In any case I did not rely 
oil one copper braid but used four separate 
connections to our different parts of the roof. 

In addition, the trunk lid was bonded by 
copper braid to the body of the car as was 
the hood lid, the engine and the tail of the 
exhaust pipe. Thus the outer braid of the 
coax feedline was solidly connected to the 



Where the car has a roof rack, the plate can be 
mounted between the bars of the roof rack with 
U bolts. Copper braid connects the bolts to the four 
corners of the roof. 

main metal of the car with a low resistance 
joint and was able to develop its full radiat¬ 
ing possibilities without undue resistance 

losses. 

Where possible an ohmmeter 1 * capable 
of reading down to fractions of an ohm 
should be used to check the resistance from 
the chassis of the transceiver to any part of 
the car and this should read less the 0.2 ohm 

to any part of the car. 

To facilitate such an installation in the fu¬ 
ture, a pre-drilled steel plate to take the an¬ 
tenna base could be carried fitted with some 
adjustable arms and U bolts to cope with the 
different spacing between different types of 
roof racks. 

1, Such ;i meter is manufactured by Evershed & 

Holes* called the Megger MB3 

2, See article “How good is your mobile installation/* 
Mobile Seivx, December 1966* 
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In fact the installation described worked 
very well from Gambia where QSOs were 
made from the mobile installation to all parts 
of the world. 


Suppression 

While it is, of course, true that suppression 
problems are individual to each car, and can 
unfortunately only be solved by cut and dry 
methods, nevertheless certain basic principles 
apply. 

In dealing with a hired car two considera¬ 
tions predominate: 

A, No modification can be undertaken to 
which the owner would object. 

B. You are obviously not prepared to 
spend the time and money which you 
would spend on your own car, as you 
will probably only be using the hired 
car for a relatively short time. 

This means that the logical approach is to 
begin with those items of suppression which 
are most easily and cheaply accomplished 
and give the most tangible results. The great¬ 
er refinements can be left until later and 
possibly omitted completely if it is not con¬ 
sidered worth the effort or expense for the 
improvement produced. 

Surprisingly enough, the first thing to 
check is the car clock. Some cars are fitted 
with electric clocks which are electrically 
very noisy on the high-frequency bands. If 
it cannot be suppressed easily, it is well 
worth trying to persuade the owner to have 
the clock disconnected during the period 
you hire the car. A noisy clock can cause 
you serious interference even when station¬ 
ary and with the engine switched off. There¬ 
fore, the first essential is to put this right. All 
the other interference will disappear when 
the car is stationary. You can at least operate 
when parked, even if you have done no 
suppression at all, provided You have cured 
the clock noise. The best way is to dis¬ 
connect it with the owner’s approval. 

Next, check the engine. Many cars will 
already have been suppressed to some ex¬ 
tent. The quickest and easiest way is to fit 
suppressor resistors at the plugs (it is better 
to fit suppressed plugs if such are available 
and you are prepared to spend the money). 
Then fit one more suppressor resistance in 
the centre lead of the distributor. Remember 
there is a spark between the rotor and the 
distributor contacts as well as in the spark- 



Just think) Televising your family and relatives on 
the living room TV set with YOUR OWN TV CAMERA * 
Interested?? No_ matter whether you're considering a 
camera built primarily from junkbox parts or from a 
complete kit, ATV RESEARCH has fust what you need* 
Over 8 different tube and transistor models to select 
from* STARTER KITS $18.95 up . . . MAJOR COM¬ 
PONENTS ^ KITS $58,25 up . . . COMPLETE KITS 
(transistorized & printed circuit) $149,50 up. 

Get started m this FASCINATING HOBBY today by 
writing for a copy of our NEW 1968 catalog. It con¬ 
tains a comprehensive listing of kits, lenses, vidlcon 
tubes, tripods, focus/deflection coils (both regular and 
slow scan); plus plans, automatic light kits, charts, 
etc. Please include 1£>£ to cover cost of mailing* 

Established deafer inquires invited. 


P.Op box 

453-S 




Dakota City, 
Nebr, 68731 





Listen for the hundreds of 
LK-2000 linear* now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1,00 far 


IK-2000 

LINEAR 

AMPLIFIER 


For SSB, CW, RTTY 

Maximum legal input 
Full loading 80-10M 
Rugged Eimac 3-lOOOZ 
Dependable operation 
Easy to load and tune 
No flat topping with ALC 
Distinguished console 
Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 


technical and instruction 
manual* 


Price 



READY TO OPERATE! 


BTI AMATEUR DIVISION 


Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 
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LOOKING FOR THE FTdx 400? 

Scott Radio Supply invites you to see the finest 
5 Band Transceiver available today. Complete 
coverage 80 through 10 meters with a 500 W 
power rating. Features a double conversion, V 2 
microvolt receiver, built in power supply, VOX, 
100 KC and 25 KC calibrators, built in crystal 
oscillator which offers four selectable channel 
positions, offset tuning for both receiver and 
transmit functions, side tone and break in keying. 
Other than a matching speaker at $14.95, all the 
usual accessories are built in to the FTdx 400 
at only $599.95. 



Scott radio supply, inc. 

266 Alamitos Ave. • Long Beach, Calif. 90802 



VANGUARD ^ w 

MODEL SO) SHIPPING COLLECT 

Made In USA. COMPLETE WITH LENS 


SUB-MINIATURE solid state 
TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

THE VANGUARD 501 is a completely automatic 
closed circuit television camera capable of trans¬ 
mitting sharp, clear, live pictures to one or more 
TV sets of your choice via a low-cost antenna 
cable (RG-59U) up to a distance of 1O0Q ft. without 
the need for accessories or modifications on the 
TV sets* The range can be extended indefinitely by 
using line amplifiers at repeated intervals or by 
using radio transmitters where regulations permit* 

There are hundreds of practical uses in business, 
home, school, etc. for any purpose that requires 
you or anyone chosen to observe anything taking 
place anywhere the camera is placed. Designed for 
continuous unattended operation, the all-transistor 
circuitry of the 501 consumes only 7 watts of 
power* 

For complete specrf/cofiofts 
send for our Illustrated catalog. 

VANGUARD LABS 

196-23 Jamaica Ave, Dept* H Hollis, N.Y* 11423 


ing plugs themselves. This one additional 
resistor is often forgotten and makes a big 
difference. 

Next put a feed through capacitor in the 
main dynamo (generator) lead, or equivalent 
in the main feed to the battery if an alterna¬ 
tor is fitted. Lastly, do some bonding. Oi 
course, you must bond the engine to the 
chassis or body. Remember the engine is 
mounted on rubber supports and may be well 
insulated from the rest of the car. Then the 
hood lid must be bonded to the body. This 
lid usually rests on asbestos tape which is 
quite a good insulator, so the only electrical 
contact with the rest of the car is through the 
hinges. These are either lubricated with a 
good insulating oil or they are rusty; so, un¬ 
less von bond carefully, vou leave the lid 

4 ' w 

over the engine nicely insulated to act as 
an antenna to radiate engine noise to your 
own antenna. 

This bonding of the lid has already been 
mentioned before in connection with the an¬ 
tenna mounting and general bonding, as has 
the bonding of the trunk lid and most im¬ 
portant, the bonding of the tail of the ex¬ 
haust pipe to the body. The exhaust pipe 
can be a beautiful radiator on 20 or 15 
meters in a smaller car since it is about Jix 
long. 

At this stage you should have achieved 
a considerable improvement. Note the regu¬ 
lator has not been tested. Clearly, this can 
be treated as described in many mobile 
handbooks and should certainly be done on 
your own car, but it was felt a break should 
be made here in hired cars to distinguish. 
Stage I, what might be regarded as essential, 
and Stage II, if the hirer feels inclined to 
devote more time and money to suppressing 
his hired car. 

' But at this stage a worthwhile improve¬ 
ment should have been achieved. With a 
hired Peugeot, sufficient suppression was 
achieved at this stage to make QSOs on 211- 
meters possible in motion, though on 15- 
meters only good strong signals could be 
copied. 

In Stage II a series of further improve¬ 
ments can be suggested, such as— 

1. Suppressing the regulator. You can 
listen to see if this is necessary. 

2. Bonding all the sections of the exhaust 
pipe together. In Stage I only the tail 
was bonded to the body. But, in fact, 
all sections and the m uffl er should be 

, 73 MAGAZINE 






















































GOTHAM’S AMAZING ANTENNA BREAKTHRU!! 

How did Gotham drastically cut antenna prices? Mass purchases, mass production, prod¬ 
uct specialization, and 15 years of antenna manufacturing experience. The result: The 
kind of antennas you want, at the right price! In QST since *53. 


QUADS 


Worked 42 countries i el twn 
nocks with 11j y lkitni 
anti uiily 75 watts . . . W 3 AZR 



Clinic A L QUAD 
ANTENNAS — 
thv&e two element 
beams have a full 
wavelength driven 
clement ond a re¬ 
flector; ihe gain is 
equal to ilmi Of 
:i three element 

beam :md the di¬ 
rectivity appears 
to us tii be excep¬ 
tional \ ALL METAL iexcept the insula- 
absolutely no bamboo. Complete 
wllh txiorn s aluminum nlloy spreaders; 
sturdy, Universal- type beam mount; uaes 
sin lib 52 ohm coaxial feed; n ci stubs or 
matching devices needed; full instruction 
for the simple one-man assembly and 
Instil hi tioTi are included; this is u fool¬ 
proof beam that always works with ex¬ 
ceptional results. The cubical timid is the 
antenna used by the 1>X champs,^htl it 
will do a wonderful juh for you! 

10/15/20 CUBICAL QUAD SPECIFICATIONS 

EIelh^utii; A full wavelength driven elu- 

merit anti reflector for each band. 

Frequencies: 14-14*4 Me*; 21-21.45 Me,, 
28-29*7 Me- 

Dimensions: About 16' square. 

Power Rating: 5 KW. 

Operation Mode: All. 

SWK; 1.115:1 at resonance* 

Boom: 1 r X 1 0D > I* gauge steel, 

double plated, gold color. 

Beam Mount: Square aluminum alloy 
plate, with four steel U-boIt assem¬ 
blies. Will support 10G lbs.; universal 
polarization. 


BEAMS 


Jli'- first mormng 1 put up my 
3 * li'iin'iit i hit bum Ijcijrn I 2U I'D 
I worked V( >4d\ UX5IAV. 
til’V A DC J. and 4171 E Tl X I I {AT 
A X TK \’.\AW() R K SIWX -1 1J \' S 



Compare the per¬ 
forin since, value, 
and price of the fol¬ 
lowing beams and 
you will see that 

1 his offer is uripn cu* 
dented in radio his¬ 
tory! Each beam is 
brand new! full si/.e 
(36' of tubing fur 
each 20 meter ele¬ 
ment, for instance); 
absolutely complete including a boom 
and all hardware; uses a single 52 nr 72 
ohm coaxial feedIlm-; the SWR is 1:1; 
easily handles5 K W i and 1 "aluminum 
alloy Cubing is employed for maximum 
strength and low wind loading; alt beams 
are adjustable to any frequency in tile 
hand. 

2 El 2D , . . 

3 Et 2U . . . 

4 El 20 . .. 

2 EU5 . . . 

3 El 15 ,., 

4KI 15... 

5 El 15 , . . 


$16 

4 El HI. 

$18 

, 22* 

7 El 10. 

. 32+ 

32 + 

4 El 6. 

, 35 

12 

f! Kl 6 .. 

. 28+ 

16 

25* 

28* 

12 Et 2. ....... 

*20 f boom 

. 25* 


Radiating elements; Steel wire, tem¬ 
pered and plated, .4)64" diameter. 

X Frameworks: Two 12' X I" OD alu¬ 
minum *hi-strength 1 alloy tubing, 
with telescoping %" OD tubing and 
dowel insulator. Plated hose clamps 
on telescoping sections. 

Radiator Terminals: Cinch-Jones two- 
terminal fittings. 

Fcedltne: (not furnished) Single 52 ohm 
coaxial cable, 

Now check these startling prices — 


ALL-BAND VERTICALS 

"All band vertical!’' asked one 
skeptic. ‘Twenty meters is murder 
these days. Let's see you make a 
contact on twenty meter phone 
with low power!” So K4KXR 
switched to twenty, using a V80 
antenna and 35 watts AM. Here is a 
.small portion of the stations he 
worked: VE3FAZ, T12FGS, W5KYJ, 
WIWOZ, W20DH, WA3D.JT, WB2- 
FGB, W2YH1I, VTI3FOB, VVA8CZE, 
K1SYH, K2HDJ, KIMVV, K8IICY, 
K31TTL, W&QJC, WA2LVE, YSI- 
MAM, WABATS, K2PCS, W2UJP, -L 
W4JWJ, K2PSK, WA8CGA, WH2- 
KWY, VV2IWJ, VEJKT. Moral; it + s 
the antenna that counts! 

FLASH! Switched to 15 c.w* and 
worked K/.5IKN, KZ50WN, HCf- 
LCJ, PY5ASN, FG7XT, XE2f t KP4- 
AQL, SM5UGK, G2AOB, YV5CLK, 
OZ4H, and over a thousand other 
stations! _ 

V40 vertical for 40, 20, 15, 

10, 6 meters----- .$14,95 

VSO vertical lor 80, 75, 40, 

20,15, 10, 6 meters. $16.95 

V160 vertical for 160, SO, 75, 

40, 20, 15, 10, 6 meters. . $18.95 


note that they are much loner than 
even the bamboo-type: 

10-15-20 CUBICAL QUAD. ... F . $35.00 

10-15 CUElU.M QUAD. 30.04 

15-20 CUBICAL QUAD . . ... 33.00 

TWENTY M E TER CUBICAL QUAD. 25,00 
FIFTEEN METER CURlCAL QUAD . 24.00 
TEN MEI ER CUBICAL QUAD 23. W 


(all use single coax feedline) 

How to order: Send clieck or money order. We ship immediately upon receipt of order 

by railway express, shipping charges collect. 


GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139 


bonded together as they make bad 
electrical connections and ignition noise 
will probably not be fully suppressed 
until the whole exhaust pipe, mufflers, 
etc. are carefully bonded together. Here 
again a good ohmmeter reading really 
low voltages (such as the Megger MB3 
described earlier) is very valuable. On 
testing one car where a good bonding 
braid was clearly visible between the 
tail pipe and the car chassis, a resist¬ 
ance of 2500 ohms was measured. This 
was not lowered untii the whole joint 
was taken down, cleaned and reas¬ 
sembled and preferably greased with 
electrolube grease. 

3. The accessories may need suppression 
such as windscreen wipers, petrol 
pumps, etc. but again this can be left 
to Stage II. 

4. Wheel static and all the other refine¬ 
ments can be considered also. 

On a hired car for a short period of use, 
however, enough may well have been 
achieved to make reasonably satisfactory mo¬ 
bile operation possible. 

. . . G3BID 


THE DURA TOWER 

Designed specifically 
for the Radio Amateur 

• 30, 40, 50 Foot Tilt Up Towers, 

• 60, 70, 80 and 90 Foot Tilt Over 
Towers. 

• All Models Self Supporting. 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing. 

• Will Support Any Quad Or Tri Band 
Beam. 

• Completely Interchangeable Parts— 
Start with a 30 Foot Tower and Add 
On Up to 90 Feet Using All Parts Pur¬ 
chased. 

Buy direct and save 
a lot of money. 

Write Dura Towers Sales 

Box 322, Angola, Indiana 46703 
for complete drawings and 
literature. 
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Al Brogdon K3KMO 
RD I Bax 390A 
State College, Pa. 16801 


Preventive Maintenance 


No matter whether you are a DX oper¬ 
ator, traffic man or just an average ham 
looking around for that elusive 50th state, 
you will recognize the situation. Just as you 
find the frequency that rare DX is listen¬ 
ing on—or get ready to send that important 
message—or start to answer that \V7’s CO . . . 
The lights flicker, the transmitter fuse pops, 
the rig goes stone dead and, for the moment, 
is just about as much value to you as a 
wad of used chewing gum. If it hasn’t hap¬ 
pened to you, it’s only because you haven’t 
been in ham radio very long. The situation 
is best described by Murphy’s Third Law; 
’Things always pick the worst time to go 
wrong.” 

But it is possible to at least partially re¬ 
move yourself from the clutches of blind 
fate. A little pre-planning will reduce the 
probability of being struck down by Mur¬ 
phy’s Third Law. Here’s how. 

Almost without exception, hams wait un¬ 
til a component or piece of equipment fails 
before they perform any maintenance. This 
lias two distinct disadvantages. One is that 
the equipment will fail at a time you are 
using it. The other is that the failure of 
one component will sometimes cause the 
premature failure of a second component. 

However, it is possible to anticipate com¬ 
ponent failure and to minimize unexpected 
trouble. Tills can be done by making periodic 
checksj to insure that the equipment is func¬ 
tioning properly, and that no tubes or other 
components are on the verge of failure. This 
type of maintenance has been employed by 
commercial electronic users and the military 
for many years, and is commonly called 
Preventive Maintenance, or simply PM. 

A system of PM for the ham shack can 
he as simple or elaborate as the operator 
desires. The purpose of this article is to 
give the reader food for thought, so he 
can decide for himself what degree of PM 
he wants to use in his own station. 

First, take a careful look at the physical 
appearance of vour equipment. Is it dusty 
and dirty? Are the knobs loose on the shafts? 


Do von sometimes have to whack the side 

m 

of the cabinet to make that sticking relay 
drop out? Hams often learn to live with 
little faults rather than go to the trouble 
of repairing them. A good viewpoint to take 
when checking over the equipment is that 
it is someone else’s equipment which you 
are considering buying. Then, all these little 
deficiencies will stand out like sore thumbs. 

After you have the appearance up to 
snuff, the next thing to do is to check the 
tubes. After all, they are the most common 
cause of ham equipment failures. It is a 
good habit to replace the tubes from the 
sockets where they were, and not switch 
tubes of the same type. In a few critical 
cases, such as VHF converters or balanced 
modulators, switching tubes may require 
some circuit readjustment. 

Now turn the equipment on, again check¬ 
ing it as if you were planning to buy it. 
Check for dirty switch contacts, noisy audio 
controls, intermittent. 1 ;, sticking relays, loose 
cables and connectors, dial slippage, etc. 
Then after a general inspection, it’s time 
to check out the operation on all frequency 
bands and all operating modes—especially 
those you seldom use. When you have made 
these checks to determine if the equipment 
is operating properly, it’s time to get into 
more detailed checks. 

The receive- is a good place to start. 
There are various checks and tests which 
may be performed on the station receiver. 
Some of these require equipment which most 
hams don’t have access to, but on the other 
band, it is possible to make a great many 
rough checks with a minimum test equip¬ 
ment. If von can get it. a simple signal 
generator with calibrated output amplitude 
can be used to check the sensitivity of the 
receiver. It not, then perhaps you can ar¬ 
range with another local ham to set up 
vour receivers side bv side, tune in a weak 
signal, and switch the same antenna back 
and forth between the two receivers. This 
will give you an indication if the sensitivity 
is grossly out of order. If you are a weak- 
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signal specialist (DXer or VHFer), you 
should have equipment on hand to check 
the noise figure of your converter or re¬ 
ceiver. If you use a T-R switch, you should 
check to make sure the noise figure of the 
T-R switch isn't severely degrading the per¬ 
formance of your receiver. This can be 
done by switching the antenna from the 
receiver input direct over to the T-R switch, 
to see if there is a noticeable difference in 
weak-signal performance. 

The dial calibration of the receiver should 
also be checked. If you have a crystal cal¬ 
ibrator, this is the place to start, making 
sure it is still zero-beat with WWV, or 
a broadcast station. Then check with the 
calibrator to see that the dial accuracy of 
the receiver is OK—on all bands, and at 
both end of each band. While checking the 
frequency calibration of the receiver, it is 
a good idea to check the long-term and 
short-term frequency stability of the re¬ 
ceiver. This may be done by tuning either 
to a crystal calibrator checkpoint, or a RC 
station and checking the frequency drift 
over a short and a long period. Also, the 
warm-up drift from a cold start can be 
checked. 

There are many other checks which can 
be made on the receiver, such as the center¬ 
ing of the BFO in the receiver if pass- 
band, proper Q-multiplier operation, crystal 
filter alignment, etc. Again, check the re¬ 
ceiver as carefully as if you were planning 
to buy it, and test everything you can think 
of. 

The dial calibration and stability of the 
transmitter can be checked with the same 
methods used in checking the receiver. The 
audio quality and keying quality of the 
transmitter should also be checked. This is 
best done with the aid of an oscilloscope, 
but even without test equipment, you can 
check this by tuning the transmitter in on 
the station receiver and listening with a 
pair of earphones while someone else keys 
or speaks into the mike. Be sure and have 
some means for reducing either the trans¬ 
mitter output, the receiver gain, or both, 
so you won’t overload the receiver input. 

If you have an SSB transmitter, you 
certainly should own or have access to an 
oscilloscope for testing and alignment pur¬ 
poses. You can use a scope to check for 
flat-topping, carrier, and unwanted side¬ 
band suppression, etc. 


The rf output of the transmitter can be 
checked by a variety of methods, such as 
loading it into a bank of light bulbs as a 
dummy load, and then comparing their in¬ 
tensity driven by the transmitter to their 
intensity when plugged into the ac line. 
SWR bridges can also be used to check 
relative rf output, by comparing the re¬ 
quired sensitivity setting for full-scale de¬ 
flection (always using the same antenna, 
frequency and power input to the trans¬ 
mitter ). 

Speaking of SWR bridges, most hams 
have blind faith in these devices, but they 
can go sour too. So check them while mak¬ 
ing your station check by loading into a 
flat dummy load, to make sure their calibra¬ 
tion is still OK. Also, you can check by 
measuring the SWR, then reversing the 
bridge in the line and seeing if the SWR 
reads the same in both directions. 

All the station’s accessory equipment 
should also be checked. A little thought will 
help you make a checklist to suit your own 
station. You know what the equipment 
should be capable of; just make sure it’s 
doing all the job correctly. 

There are a number of things to check 
with regard to the antenna system. You 
could start by making sure the antenna ro¬ 
tator is pointing the same direction as its 
indicator box. Then make a complete set 
of physical checks—worn spots on the 
feedline, kinks in the coax, connectors (for 
corrosion, mechanical strength, breakage, 
etc.), guy wires, turnbuckles, ground con¬ 
nections, and so on. 

Safety considerations should never be 
overlooked. Make sure all equipment is 
properly grounded. All coax should be 
grounded as it enters the building, and all 
fuses of the correct value. Be sure that 
all adult members of your family know 
how to kill power to the shack in the event 
you get into trouble. 

As you can see, you can make station 
equipment checks ranging from very fast, 
simple checks, to tests which wil! take a 
number of hours. It all depends on how 
involved you want to get. The thing for you 
to do is to sit down and carefully consider 
just how involved you want to get in a PM 
program, and then make you check list 
accordingly. 

Even with a good PM program, it is 
sometimes impossible to avoid sudden equip- 
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New 
CZ - FS 
Series 
Towers 


S' 




Writ© for 
Free catalog 
TODAY 
or see your 
distributor. 


Crank-up Towers 
for the ham with 
space problems. 


New Design, Light Weight, 

Free Standing Crank-up Towers! 

Safely supports most TRI-BAND 
BEAMS in 50 mile winds without 
guying, *'FS M models use new ad¬ 
justable boss flanges and heavy 1” 
Anchor Bolls for one-man Installa¬ 
tion away from house without 
additional support using footing* 
Standard models use flat hinged 
base ond wall bracket. Takes only 
one man to erect or tilt for antenna 
servicing with new TRZ-8Q orTRL-80 
tower raising fixture, Positive safety 
and control when raising or lower* 
ing the tower is assured with a new 
style geared winch with automatic 
locking disc brake, and Tristao's ex¬ 
clusive M add-a-section T1 design. 

4 Another 'towering 11 feature 

from Tristaol 

Towers above all" 

i 


RISTAO TOWER CO. 

"*"> O. Box 115, 
Hanford, California 93230 



BRAND NEW MODEL 501 
PRODUCTION LINE REJECTS 
ONLY $139*95 FOB Hollis, N*Y* 
(Regular net price if perfect $279,95) 

Our TV Camera production has expanded 
to the point where we can produce 2 new 
cameras in the V 2 hour or so it might require 
for us to troubleshoot rejects; therefore we 
are making the rejects available at consid¬ 
erable savings. These are new complete with 
all parts including vidicon and lens, but will 
not have the VANGUARD label and since 
they are sold as-is they are not guaranteed. 

The trouble may only be a wrong resistor 
or wiring error, or it might contain a com¬ 
bination of errors—in any case it*s a real buy 
for anyone who knows TV cameras. 

We have only about a dozen available and 
since improved production control is reducing 
the number of rejects, this offer may not be 
repeated. Schematic included with order, 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave. Hollis, N*Y. 11423 


ment failure. To be prepared for these un¬ 
avoidable failures, you should keep spare 
tubes and fuses on hand, as well as a few 
spare components in your junk box. I have 
always made a practice o 1 keeping a com¬ 
plete set of spare tubes on hand for all 
radio equipment, to avoid the problem of 
having a tube failure over a contest week¬ 
end, when all the local radio stores are 
closed. 

The table of Fig. 1 summarizes some 
of the things to remember in making up 
your own PM checklist. Use it as a guide, 
and adapt it to fit your own needs. 

You will enjoy operating more if you 
avoid the frustration of sudden equipment 
failure, or reduced station efficiency through 
improper equipment operation. As Tom Leh- 
rer says, “Be prepared.” 


EQUIPMENT (GENERAL): 


Dust & clean 
Check tubes 
Dial Calibration 
Control functions 
Voltage checks 
All bands/modes 
Noisy controls 
Correct value fuses 
Spare tubes 
Spare fuses 
Ground connections 

RECEIVER: 

Sensitivity 
Noise figure 
Calibrator frequency 
Dial calibration 
Frequency stability 

ACCESSORIES: 

Q-multiplier 
SWR bridge 
T-R switch 
Low-pass filter 
Antenna tuner 
Control circuits 


TRANSMITTER: 

Audio quality 
Keying quality 
rf output 

Frequency calibration 
Frequency stability 
SSB characteristics 

ANTENNAS: 

Feedline 

Coax connectors 
Guy wires 

Mechanical strength 
Rotator 


Fig* I—Checklist Guide for PM program, 


K3KMO 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code* We have 
tried to make it simple* The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year* 
78 would be July 1968, for example* 
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You Can Pass The Extra 


If vou can copv press from KFS and 
KPH which goes out at about 23 wpm, send 
READABLE code, and know the answers to 
at least 75? of the License manual or Study 
Guide questions, there is no reason to muff 

this test. It’s all a matter of vour mental 

# 

and physical attitude when you arrive. 

Decide in advance that you are going to 
take a well-earned holiday and go up to 
find out what the exam is like, so you will 
know how to prepare for the NEXT one. 
No studying or cramming the night before- 
take the XYL out to dinner and a show. 
Next morning a very light breakfast or, bet¬ 
ter vet, none at all. Don’t drive vour car 
and arrive tired and tense. Take the train; 
if you smoke, have a good cigar and en¬ 
joy the scenery. At least once, glance over 
the few tough questions which you have 
previously marked in red, for a quick review. 

The receiving test, which is first, is re¬ 
ally very easy, The first 150 letters are plain 
language; if you miss a letter you can fill 
it in by inspection. rf'No, you can’t; you don’t 
get time—Ed.) Just try to get the sense 
of it as you go along remember you are 
just there to find out what it’s like; you 
don’t give a dam one way or the other. 
There are no mixed code groups as in the 
commercial exam, no KEIZ de MZL SS 
Florihel sinking off Point Arena Lat. 38 
deg. 50 min. N, long. 123 deg. 47 min. W. 
SOS SOS SOS. That kind of stuff reallv 

■fV 

separates the men from the boys. (Meet one 
of the bovs—Ed.) 

Now that you have passed the receiving 
test, you have a chance to make a friend 
of the examiner on the sending test. First 
get that old rattletrap key into comfortable 
adjustment and then send a string of V’s un¬ 
til vour arms and wrist are flexible. No¬ 
body can send readable code w ith a tense 
"glass" arm. (T lost more boys to the send¬ 
ing test than any other one thing on the 
commercial exams.) Remember, don’t slur 
your dots, they are just as important as 
dashes; send everv word solid and firm. Be 
sure you send words, not just a string of 

APRIL 1968 


letters which would take a cryptographer to 
decipher. You think and talk in words, so 
send that way. Look over each word be¬ 
fore vou send it; relax vour arm or even let 

«F » 

go of the key while you look it over. Over- 
long spacing is a heck of a lot better than 
too short. And send at a comfortable rate 
of speed, whether it’s 18 wpm or 25 wpm. 
Even if you are a little slow', the examiner 
will accept it over ragged unreadable stuff. 
The real test of a wireless operator is—can 
he remain cool and send readable code un¬ 
der panic conditions. 

If vou have maintained vour devil-may- 

■r * 

care attitude you are now' up to the writ¬ 
ten exam, so don’t lose it now. Don’t look 
over all the questions to see how tough 
they are. Just start with No. 1; if you know' 
it cold answer it. If you aren’t sure, pass it up 
and trv No. 2. If vou come to one like “Draw' 

* V 

a schematic of a radiotelephone transmitter” 
which is obviously going to take a lot of 
time, pass it lip for now and go on to the 
end, answering the ones you know' cold. Now 
add up the number you have answered. If 
it is over 75 percent of the total, hand in 
your paper, put on your hat and go home. 
If less, start picking out the easiest of the 
ones you skipped. Keep w'orking at it 
until you have over 75?. Remember, on the 
multiple choice questions you have a 20% 
chance of being right by just guessing. 'There 
is no sitting there and sweating for 4 or 
5 hours as some of the fellows do. 

If you fail, for another $4.00 you can 
go back next month and try again. But if 
you maintain the right attitude, you w'on’t 
have to. Not vour life, not even your job de¬ 
pends on this exam, so keep your cool. Be 
sure you have a stamped, self-addresses post¬ 
card with you to hand to lhe secretary, and 
the chances are that you will get it back in 
Monday ’s mail with the terse comment “You 
passed the EXTRA class exam”. 

. . . K6YA 

This article is reprinted from The Footprint, the club 
bulletin of the Fool hills Amateur Radio Society, Pnlo 
Alto, California, edited by Jim Lomasney WA6NIL, 
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Use of Q-Multiplier to Increase Intelligibility 


of Received Voice Signals 


About twenty years ago, a number of 
amateur and commercial operators dis¬ 
covered, more or less independently, that 
the intelligibility of weak phone signals 
could be increased, in some instances, by 
judicious adjustment of the crystal phasing 
control. This procedure still works, but re¬ 
quires a happy combination of skill and 
hick for its successful employment. 

A much greater improvement in intellig¬ 
ibility of weak phone signals can be brought 
about by the use of a properly-adjusted 
Yillard Q-Multiplier. This increased signal 
improvement is possible because the “slot” 
of the Q-Multiplier is substantially symmet¬ 
rica!. whereas the “slot” of the crystal is 
decidedly skewed. In general, this will work 
wherever a Q-multiplier is effective—at if 
frequencies of 400 kHz or more. At lower 
if frequencies, the Q-multiplier is usually 
too sharp, and a bridged-" notch filter is 
used instead. This also can be used to im¬ 
prove intelligibility. 

Procedure for improving the intelligibility 
of a weak phone signal, by use of the Q- 
multiplier, is as follows: 

With the Q-multiplier off, tune in the 
signal and center it in the if passband. 

Remove as much heterodyne interference, 
noise, etc. as possible by use of the crystal 
filter, noise limiter, etc. 

Turn on the Q-multiplier, set it for “null”, 
hack off the “mill depth” control toward 
zero, and tune the Q-multiplier exactly to 
the if frequency. 

Advance the “null depth” control until 
intelligibility is at a maximum. This is usu¬ 
ally just below the point where male voices 


start to sound tinny”. Advancing the “null 
depth” control beyond this point usually de¬ 
grades the signal. 

Rock the Q-multiplier tuning slightly to 
be sure that it is exactly centered in the 
if passband. 

The effect of this adjustment on received 
voice signals is as if the modulation per¬ 
centage were increased, and the mid-audio 
range (300 to 3,000 Hz, approximately) were 
boosted. 

What the Q-multiplier does here, when 
properly adjusted, is to reduce the ampli¬ 
tude of the carrier and of the lower fre¬ 
quency side-bands, while passing the mid- 
frequency sidebands unchanged, As total 
power through the if system has been re¬ 
duced, A VC voltage is also reduced, pro¬ 
ducing a drop in the S-meter reading, so 
that the amplification of the if system for 
those sidebands that are passed is increased. 
As the intelligibility of voice signals de¬ 
pends mostly upon the mid-audio fre¬ 
quencies, which reach the detector with 
greater amplitude than previously, the effect 
is desirable, and leads to a net gain in 
intelligibility. 

This procedure works well with male 
speech in English, French, Spanish, Portu¬ 
guese, Italian and Latin. It is less useful 
with some of the Germanic languages, in 
which low frequencies are more important 
than in English; and seems to fail completely 
with some of the intoned languages, such 
as Yucateca and Cantonese. 

Ronald L. Ives; 

2075 Harvard St. 

Palo Alto, Calif. 94306 


Hey, OMs, YLs and XYLs! 

Make your vacation plans now to include tin* National ARKL 
Amateur Radio Convention, June 7-9 and the Worlds Fair, Hem is 
Fair ’68^, at San Antonio, Texas! 

Registration fee, prior to May 1st, $14 (includes all functions: 
registration, pre convention party, dance, banquet, etc.) 

Write—San Antonio Radio Club, 100 N. Winston Lane, San 
Antonio, Texas, 78213. 

o 

(Additional info, see January and March QST) 
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RF/IF linear amp 


703H RF 


TYPICAL CMtCUlT APPLICATION* 

• 30 NMI If STRIP 

• 10 Kttl-JOONHZ RF AMP 

• COLOR TV SOUNOIF AMPLIFIER 

• 10HW2 OSCILLATOR 

• 30 MHE LIMITING RF XMp 


! 1 7 16H itsd LO .irtplilier 


ONE WATT 
ZENER DIODES 


EPOXY TRANSISTORS & IC s 


irchild, Motorola, Texas, Bendix 

3— 2N3683 1000 MC 2Q0MW TRANSISTORS JI 

4— 2N3563 NPN, 600MC, 200MW foirchild jl 
4—2N3643 NPN, 250MC, 350MW FoiftMJd . 3 SI 

3— B-5Q0Q 5W t 3Amp,, NPN. Benfh\ transistors J1 

4— 2N43I3 PNP 600MC, 200MW Fairchild $1 

3—2N3565, 500HFE, NPN, 200MC .*»>• Fairchild $] 
3 —2N4265, 400HFE, NPN,‘ 350MC by Motorola Jl 
I—DUAL 4 IN, GATE, EXPANDER by Fairchild $1 
1—QUAD 2 IN. NAND/NOR GATE . JI 


NPN rj 10 

SILICON. 2M424 


Volts Volts 

5.4 jj 12 
C. 6.4 - 15 
8.2 □ 22 , 


Volts Volts 

□ 47. n 82 

□ 50. □ 100 

□ 56. □ 120 

□ 68. n 150 

□ 75. □ 180 


AMP TOP HAT ANO EPOXIES 

PIV Sole PIV Sole PIV Sole 

50 □ St 800 □ 19c 1800 □ S2t 

100 □ 71 1000 □ 29. 2000 ! j 1.25 

200 □ 8 1 1200 ~ 421 3000 □ 1.50 

400 □ 101 1400 □ 55t 4000 □ 1.95 

600 [“} I St 1600 Q 69< 


2N3608 

p-channel 


HAIM RAYTHEON 

MOST.’ 
i o*T C a IGFET 

flBOOri 

Input 

to million men 


Actual Size-^. - ti 

^ i a m p z d°'; 

MICROMINIATURE P ’ 

SILICON RECTIFIERS 400 □ ,7 


SOURCE 


TOO MICROAMP 
PANEL METER 


* wU tn U 3 JU 

* D'Artonwot 


2 AMP 

SILICON f 
RECTIFIERS^ 


HAM 

SILICON 

TUBE 

SPECIALS 


TRIACS 

AND 

SCRS *, 


IV (Replaces) 

□ TN1238 5U4GB) 

□ 1N1239 5R4) . 

□ 1N1237 0Z4) .. 

[7] 1 N1 262 6AU4GTA) 

□ 1N2637 866A) ... 

PI 3DG4) .... 


3 ** ge 

PRV AMPS AMPS 

50 □ .35 □ — 

100 □ ,50 □ .85 

200 D .75 □ 1.35 
400 I.] 1.25 □ 1.95 
600 □ 1.75 □ 2.60 


SOLITRON DEVICES 

5 AMP , 
Epoxy Rectifiers! 


'SILICON RECTIFIERS 

PIV Sale PIV Sale 
SO r St 600 □ 19, 

100 71 BOO □ 2 1 1 

2°P P 9t 1000 □ 32t 

400 r 12t T200 □ 45* 


General Instrument 

“ SJI88 

Wave *rWM * rw 
Bridge * C V 7 ' S 


GLASS AMP 


1.5AMP 
2000 PIV 

SILICON e| 
RECTIFIERS I 


PRV may bp * * ■ 
ctfded withowl 
the r e c t i I i 9 r 
breaking down. 


AS ADVERTISED OR YOUR MONEY BACK 


J1IANT SPRING CATALOG ON; Parts, Rectifiers, 
r~l Transistnrs, SCRs, I.C.'s, Equipm ent, Etc. iQc 

TERMS: include postage. Rated, net 30 days. COD 25% 


□ 2 AMP silicon 

onn d t w RECTIFIERS 


& HjB ■ TRANSISTORS 

' M ■ RECTIFIERS 

W m u RESISTORS 
m m ■ CONDENSERS 
^■i u DIODES | ETC 

Add 25G for handling 

BOTH FREE WITH ANY $10 ORDER 


^ or items 
totalling 
$1<00.) 
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Naf Stinnett® W4AYV 
Umatilla, Fla, 


Crystal Etching Tips 


For etching crystal blanks use a sat¬ 
urated solution of ammonium biflouride in 
a plastic container. I he crystal can be held 
on the edges between two wooden strips 
which have been fastened at one end and 
the crystal end suspended in the solution. 
You don’t need a large amount of solution, 
just enough to cover the crystal. Use another 
plastic container with clean water and a 
small amount of baking soda for the first 
rinse. 

Don’t assume that all crystal blanks will 
move the same in a given time period. Some 
move faster than others. Better make a few 
trial runs and see how far each blank moves 
in one minute. It may be as much as 2kHz 
on some. Don’t try to move a blank more 
than 25 kHz as the activity falls off dras¬ 
tically and it is almost impossible to restore 
it. If, during your etching, the activity grad¬ 
ually diminishes, this is probably due to the 
acid rounding of) the edges. One swipe 
on each edge across a piece of fine pro¬ 
duction finishing paper (3M A wt.) will help 
square up the edges. Hold the blank straight 
up and apply light pressure. This will in¬ 
crease die frequency so make the necessary 
allowance. Also, beveling the edges in the 
same manner will sometimes pep up activity 
but this is tricky and not recommended ex¬ 
cept as a last resort. Rotating one electrode 
may help. 

The blank must be perfectly clean for 
best operation. Soap and water with a tooth 
brush for scrubbing is best. Rinse tbor- 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature, 

PARKS ELECTRONICS 

419 S.W. First Beaverton. OR. 97005 


DON'T BUY TUBES 

UNTIL YOU GET OUR LOWEST PRICES IN THE 
WORLD ON BRAND NEW SPECIAL PURPOSE, BROAD¬ 
CASTING, RECEIVING TYPES. ESTABLISHED 1920. 
SEND FOR OUR CATALOG. 

UNITED RADIO CO. 

56-8 FERRY ST,, NEWARK, N.J. 07105 


oughly. Hold blank on edges between thumb 
and forefinger when handling to avoid finger¬ 
prints on the flat surfaces. Electrodes should 
be cleaned in the same way. Dry with a 
clean, lint-free cloth. 

Blanks can be moved up and down in 
frequency as much as 2kHz with different 
electrodes. If your project calls for just 
a small movement, it is better to get a 
supply of electrodes and try them first. Dif¬ 
ferent electrodes produce varying amounts 
of activity so you may have to choose 
a compromise set which gives the required 
output and frequency. Also, the amount 
of spring tension will affect the frequency. 
Make final frequency check in the FT-243 
holder in the equipment in which it is to 
be used. 

If you are etching blanks for a filter, 
remember that the input capacity of the 
oscillator used for frequency checking may 
be different from the capacity of the filter 
circuit. Check the filter curve alter each 
etching. 

If you plan to do much crystal etching 
you will find it is a tedious job to remount 
the crystal in an FT-243 holder after each 
etching in order to check the frequency 
and activity. Here’s a gadget which will 
eliminate this headache. 

Some series of CR1A/AR holders, usu¬ 
ally a brown case, have a rectangular or 
square insert in which the crystal and elec¬ 
trodes fit. A spring clip is used for pressure 
instead of the conventional wire spring. It 
is simple to slip the insert (holding the 
crystal and electrodes) into the holder along 
with die spring clip. 

The pins on the CR1A/AR holder have 
the same spacing as FT-243 but are larger 
in diameter. It is possible to saw off these 
pins close to the case and solder to the 
stubs the bottom part ol an f *’-241 holder 
(low frequency type, channel 45, etc.). This 
holder has the same pins as FT-243. If 
you use a separate oscillator rather than 
your transmitter for checking frequency, 
mount a 5-prong socket for the crystal and 
the CR1A/AR fils perfectly as is. 

. . . W4AYV 
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LEGER LABORATORIES 



• .tJ: . 

Ifff 


, . Be i . _ i : .. : • • 




HAMS . . LABORATORIES . . INDUSTRY 


CALL OR WRITE US FOR REPAIRS AND CALIBRATION 

Sampling scopes and pulse generators are specialties of ours. In the above 
picture we are calibrating a Cektronix 516A scope with 3P77 and 3S76 sampling 
plug-ins. Although our lines are regulated, we use a metered General Radio 
Yariac with a line voltage monitor to check the regulation of the equipment at 
high and low line voltages. Now we may not need anything as exotic as this to 
fix your transceiver or mobile rig, but we are set up to handle anything that 
comes up, from an emergency calibration of sophisticated lab equipment to pro¬ 
duction line electronic gear . . . and even the simplest ham casualties. 

We calibrate and repair test equipment, microwave gear, CB transceivers, ham 
gear, and anything else in electronics. If you’ve got troubles, call Leger. Indus¬ 
trial accounts with rush needs should look into our service. Our technicians 
and engineers have First Class Commercial Licenses . . . and most are hams. 
The accuracy of all measurements is traceable to NBS, of course. 

We are an authorized distributor for Cushcraft antennas, for Rohn towers and 
AR speakers. You really should call us for prices on these. 

Test Equipment 

We BUY — SELL — RENT — LEASE 

LEGER LABORATORIES 

Groton Street, East Peppered, Mass. 01437 Phone 617-433-6771 
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Operation Salvation Army 

Southern California radio “hams' work¬ 
ing with The Salvation Army have played 
a vital role in meeting disaster needs. They 
are ready to spring into action in the next 
emergency, whether it be a forest fire, earth¬ 
quake or any other calamity, 

Shortly after its organization in 1959, The 
Salvation Army Disaster Communications 
Net, a volunteer organization of radio 
“hams’, proved its worth. 

During the week of October 13-20, a 
major forest fire raged in the Angeles Crest 
highway section near Los Angeles. The 
Salvationist forces worked long and hard, 
bringing coffee and snacks to weary fire¬ 
fighters. Working eight days, 24 hours a 
day out of an improvised control center set 
up in the Army’s Men’s Social Service Cen¬ 
ter, the Net helped the mobile canteens 
maintain perfect communication with head¬ 
quarters. 

Although The Salvation Army’s canteens, 
station wagons and trucks were already 
equipped with two-way radio communication, 
the Xet met an important need. There are 
certain dead spots from which the Army’s 
own radio transmitters and receivers can¬ 
not operate, hut the “ham” sets had no 
difficulty operating on other frequencies. 
Twelve volunteer operators passed 601 mes¬ 
sages during the emergency. Thus, the 
“Ham” network working closely with the 
regular Salvation Army Net. provided con¬ 


QUADS 


(SOU) OV/.l IHRFJT TO THE AM ATM H 1 


FIBERGLASS SPREADERS . each 5 6.00 

QUAD KITS from.39.95 

6 METER QUADS from. 23.95 

COMPLETE QUADS from.49.95 



406 BON AIR . TEMPLE TERRACE. FLA. 3A617 


PLEASE INCLUDE YOUR ZIP CODE 
WHEN YOU WRITE 73. 


stant communication with those in the fire 
area. 

Operating with their new crystals for the 
first time, the “hams” transmitted on 50.250 
and 50.850 megacycles with unvarying suc¬ 
cess, Their range is indicated by the fact 
that messages from firefighters imported from 
New Mexico were .successfully sent to rela¬ 
tives hack home. 

Another dramatic instance of effective¬ 
ness took place during the Alaskan earth¬ 
quake of 1964. The Net achieved direct 
communication with amateur operators in 
the emergency zone, providing a depend¬ 
able and important avenue of communication 
that greatly assisted in forwarding emergen¬ 
cy supplies to the areas where they were 
most needed. 

Today the 85 member Net has its head- 
quarters at The Salvation Army’s Men’s So¬ 
cial Service Center in Los Angeles. The mas¬ 
ter transmitter and antenna are permanently 
installed there. 

The Net operates at the Long Beach Camp 
Meetings in August and the County Fair 
in September, sending messages of greet¬ 
ing to ai : parts of the nation free of charge. 

Once a year it holds a dinner and elec¬ 
tion of officers at the center. Notable au¬ 
thorities in the broadcasting field are guest 
speakers. 

To insure readiness, there are equipment 
checks of all transmitters every two weeks. 
In addition, a roll call is held on the air 
every Wednesday evening, when all forty 
transmitters are in direct communication 
with the master transmitter. 

Location of the Net’s headquarters at the 
Men's Social Service building makes possible 
close cooperation between the two groups. 
Manpower, kitchen facilities and garage 
services are right at hand and available on 
a 24 hour basis-invaluable when disaster 
strikes. 

Disaster service is only one aspect of The 
Salvation Army’s extensive spiritual and so¬ 
cial welfare ministry which seeks to meet 
need at the point of need. Hospitals, day 
nurseries, centers fo> alcoholics and home¬ 
less men, community centers and counsel¬ 
ing services are among the various other 
wavs in which The Salvation Armv extends 

■If *- W 

a helping hand. 

The Salvation Army Disaster Communi¬ 
cations Net hopes disasters are far off—but 
is prepared to spring into action on thirty 
minutes’ notice whenever needed. 
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AEROTRON is proud to announce the acquisition of the famous Gonset line of 
quality amateur radio equipment. This acquisition appreciably broadens the line 
of equipment and components which we have to offer to the amateur and related 
markets. We are now shipping directly from our award-winning plant in Raleigh, 
the Gonset Communicators, Single Sideband VHF transceivers, HF and VHF 
linear amplifiers and other items bearing the Gonset name. In the coming months 
we will have even more. 


AEROTRON f with more than twenty years in the two-way radio manufacturing 
business, has also acquired the AMECO Equipment Corporation during the past 
year. Ameco. formerly of Mineola, New York has been completely moved to our 
Raleigh plant and we are constantly adding to this popular line of economically 
priced equipment which is sold by more than a thousand radio supply outlets 
throughout the country. 

The GONSET name has been a familiar and respected one by hams the world 
over for many years. It is with a great deal of pride that we now have it as a 
division of Aerotron, Inc. 



AEROTRON 

U. S. HIGHWAY 1, NORTH RALEIGH, NORTH CAROLINA 27608 


"\ 

J 



CU at the Dayton HAMVENTION 
April 26 and 27. 

Stuart F. Meyer, W2GHK/4 


Stuart F. Meyer, W2GHK/4. 
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GLEN SEZ: 


Call or write for our special deal on 

good used equipment Here is a par- 

. tial list of our inventory. 


National NCX5 MKII with 


AC power supply 

$529.00 

Hallicrafters SR 160 with 


DC power supply 

249.00 

Drake T4X with 


AC power supply 

380.00 

Hallicrafters HT44 

249.00 

Heath HW-12 

90.00 

Heath SB300 

239.00 

Drake R4A with speaker 

339.00 

National HRO500 

900.00 

Drake L4 

575.00 

Squires-Sanders SSIR with 


SSIRs and SSIS 

595.00 

Adirondack Radio Supply, Inc. 

185-191 W. Main 

St. 

Amsterdam, N. Y. 

12010 

518-842-8350 



SPACE AGE KEYER 


Only 



• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors. 

• Precision feather-touch key built-in. 

• Fully digital—Dot-dash ratio always per¬ 
fect 

• No polarity problems—Floating contacts 
switch 7-amp. 

• Rugged solid construction—will not walk. 

• Send Q5L or postcard for free brochure. 




NGINEERS 


BOX 455, ESCONDIDO, CAl. 92026 



"Sure I like it, but I don't see that it 
is any better than the one you made 
last week with the plain hole in the 
middle." 



OXERS and DXERS-TO-BE 

Went to keep up to the minute of whet's 
happening DXwise? Subscribe to Gui 
Browning W4BPD'i new weekly DXERS 
MAGAZINE. 16 pages of DX events, com¬ 
ing up DXpeditions, QSL info, plx, etc. 
Rates, US surface $6.50. US air mail $10, 
West Indies $16.50, S. America and Eur¬ 
ope $19, rest of world $28. 

The DXERS MAGAZINE 
c/o W4 BPD 

Route I, Bos 161 -A, 

Cordova, S.C., U.S.A. 
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The famous R7TE-3 4 no.v with 
even more features 


* MARK hold 

* Minimum acceptable level circuit 

* Plug-in modular design. 


Air with no increase in price Write tor information on thr- new 
RTTE-ft/fl - me COMPLETE teletype terminal lor amateur 
or commercial use. 


TUCK ELECTRONICS 

£35 Market Street 
New Cumberland. Pa, 



Phone: 

717-232 3431 
Zip 17070 



In1 1 ? rested in what 
European hams are 
accomplishing at the 
highor freeuencies ? 


Read UKW - BEFICHTE, the authoritative German 
quarterly, now with English s ummaries f Applications 
o: the latest VHF and UHF techniques; equipment and 
antenna construction details. Each sixty - page issue 
packed with practical articles written by the most 
outstanding amateurs in Europe, 


Annual subscription U. S. A. $3, 00, Canada $3. 25 
H. Ingwersen* PAoAFN Box 87, Topsfleld, Mass, 01983 



M & M's Electronic Keyer 
the "DAH-DITTER®" 

MODEL EK-1A 


ONLY 


S34.95 


Assembled 
and Tested 


All solid state with space age integrated circuits • 
Fully self-completing on both Dah and Dit • 
Fixed 3/1 Dah/Dit ratio for perfect code m Built- 
in AC power supply # Fully isolated reed relay 
output • Built-in side tone oscillator and speaker# 
Speed range 5 to 40 WPM + 

Send your order direct to: 

M&M ELECTRONICS - Keyer Dept, 


6835 Sunnybrook, N.T., Atlanta, Georgia 30328 



ILLUMINATED WORLD GLOBE only $16.95 


plus .... FREE ... a two 





YES! Send me, Immediately, one of those 
13 M illuminated world globes, with desk 
stand and tamp. And enter a two year 
subscription for me to 73, 

_ new sub. _ extension of sub. 


73 Magazine, 


year subscription or extension to 73 

• This 13" globe is just the right size for your op¬ 
erating desk. 

• The globe gets you the beam heading for a 
country quickly. 

• Keep it beside the rig and spin to the country you 
are working. 

• Illuminated, makes the shack look really great 

• The lamp is easily changed if it ever burns out. 

• For a small fee you can get a new globe to keep up 
with country changes. 

• Complete wtih desk stand. 

• Guaranteed by Hammond. 

• Every home should have a world globe. 


Name _ 

Call _ 

Address 


State_ Zip Code 

Peterborough, N. H. 03458 
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TUBE SOCKETS 



122-105 

7 pin, ceramic, shield base, 
for 5894. 6524. 

4/$3.75 

$LQQ ea. 

SEPTAR 

7 pin, ceramic wafer, for 
829B, 832A, 826. By SYL- 




VANIA, equal to EF.T S 
122-248 . 

4/ $3.00 

79c ea. 

122-237 

7 pin giant, ceramic wafer 
for S13, EFJ. .. 

4/S3.75 

SI*09 ea, 

122-227 

7 pin large, ceramic wafer. 


for 1325, 837. 3AP-1, etc. 

EFT.. 

4/SUO 

29c ea. 

122-228 

Octal, ceramic wafer. EF.T 

4/$I.L0 

29c ea. 

49-8 

Octal* ring mtd ceramic, 
AMPHENOL. ....... *. . ,. * 

11 /s 1.00 

10c ea. 


HEADSETS, extension 

cords 


H * 1 13 / U 

(m ohm, magnetic. 12 W cord, w/FJO-54, 



NEW headband and cushions. 

***■'■ ■ - 

$4.95 ea. 

CD-307 

5 foot cord, for above, with 
TTT-Sfi . 

PL-55 & 

79c ea. 

BOTH 

H-113/U headset* and CD-307 cord, 


combination .. 

■■*»** '1 * ■■ ■ 

$5.50 

Hamfest 

Schedule—COLISEUM, Sterling 

. 111., March 31. 


All orders* except in emergency, or I'm at a hamfest* 
shipped same day received. For free ‘"GOODIE" sheet, send 
self-addressed, stamped envelope—PLEASE, PLEASE Include 
sufficient for postage, any excess returned with order. I carry 
prime (Travelers) parcel post insurance* for domestic parcel 
post. For items too heavy, or too large fur parcel post, 
I suggest bus parcel express. Please advise name of bus 
line, and city, where you can pick up the shipment. 
Canadian customers^—PLEASE add sufficient for postage— 
£j..00 first two pounds, 30c each additional pound or fraction. 

B C Electronics 

Telephone 312 CAEumet 5-2235 
2333 5, Michigan Avenue Chicago, Illinois 60616 


ARNOLD'S ENGRAVING 

Personalized 



. V- ■■-.-. v V .v ■ 

Works on 110 VAC—$10.95 



Metatlex lapel bar— $1.50 or Tie Clip—$2.25 

ARNOLD LINZNER 


2041 Linden St. 


Ridgewood, N.Y. 11227 




3Vi" x Vi" RACK PANEL 
10" Depth $5.00 PPD 
Check or M.0. No COD 
NYC Res. Add 
NYS Res. Add 

DEVICES 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire end test the subchassis out¬ 
side where everything is acces¬ 
sible, Assemble the subchassis 
into the unit chassis and you 
have a professional package* 

3" x 61A" 
subchassis 



BOX 136 BRONX N.Y. 10463 


Tilt Your Rig 

Do you find it uncomfortable to see your 
receiver or transceiver dial or to turn the 
knobs? If so, this little shelf which fits on 
top of your operating desk may be just 
what you need. By tilting your rig lip where 
it is easy to see and operate, this sloping 
shelf will add immeasurably to your oper¬ 
ating ease and comfort. And, the shelf 
is cheap and easy to construct. 



i : i S 


' '■ , : v if 

mm 


• 


As you can see, construction of the shelf 
is utter simplicity. Mine is made of % inch 
plywood. This was used, because it was avail¬ 
able, and because I did not want the shelf 
to sag under the weight of the power 
supply and transceiver. 

Wood screws hold the three pieces of 
wood together. Holes were drilled to match 
the feet on the bottom of my equipment. 
TheSe holes as well as the dimensions of 
the shelf can, of course, be varied to suit 
your individual needs. Also, by leaving the 
front of the shelf open, you will have a handy 
storage space for logs, pencils, etc. 

Finish the shelf with a coat of paint, 
and that’s all there is to it. Build one and 
you’ll be surprised at the difference it 
makes in operating convenience, 

. . . Joseph M. Plesich W8DYF 
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Propagation Chart 

APRIL 1968 

J, H. Nelson 


EASTERN UNITED STATER TO: 


GWT: » Qi 04 06 Ofl 10 IS 14 16 l& 20 31 


ALASKA 

14 

HA 

H 

74 

7 

7 

7 

"A 

14 

14 

H 

14 

ARGENTINA 


21 

14 

14 

7 

14 

21 

u 

21 A| 

21 

21 

21 

AUSTRALIA 

2 1 

21 

J4 

14 

I;' 

7B 

14 

I4A 

14 

14 

21 

21 

CANAL ZONE 

21 

14 


H 

7A 

14 

%\ 

21 

21 A 

ZB 

2 1A 

21 

ENGLAN P 

14 

7A 

7 

7 

7A 

14 

14 

14 

21 

21 

21 

H 

HAWAII 

21A 

2J 

14 

7B 

7 

7 

7B 

mb 

14 

31 

31 

at 

INDIA 

14 

14 

un 

715 

T0 

HD 

14 

14 

14 

14 

14 

14 

JAPAN 

HA 

14 

H 

7B 

7B 

IE 

14B 

HB 

14 

MB 

14 

I4A 

M K XIC G 

S1A 

14 

M 

14 

7 A 

7 

14 

21 

21 

21 

21A 

21 A , 

PH i LIP PINES 

14A 

H 

14 

W 

70 

70 

HB 

14 

14 

14 

14B 

14 

PUERTO RICO 

14 

34 

14 

14 

7A 

14 

14 

14 

21 

21 

21 

11 

SOUTH AFRICA 

14 

14 

7B 

14 

14B 

21 

21A 

21A 

2ft 

2ft 

21A 

21 

U. S. S. R , 

71- 

7 

7 

7 

7B 

H 

14 

14 

14 

14 

14 

14 

WEST COAST 

21A 

21 

14 

14 

7A 

7A 

14 

14 

u 

21 

21 

21 


CENTRAL UNITED STATES TO: 


ALASKA 

HA 

14A 

14 

7A 

7 

7 

7 

7A 

14 

H 

14 

M 

ARGENTINA 

21 

21 

H 

14 

14 

7 

HA 

21 

21A 

21A 

2 t 

11 

AUSTRALIA 

21A 

21 

14 

14 

14 

14 

MB 

: H 

14 

14 

21 

21A 

CANAL ZONE 

21 

HA 

14 

14 

14 

7A 

14 

21 

21 

2ft 

2ft 

3ft 

ENGLAND 

14 

7A 

7 

7 

7 

7A 

H 

H 

H 

21 

21 

14 

HAWAII 

3 LA 

21 

14 

14 

14 

7 A 

7A 

H 

21 

21 

21 

21A 

INDIA 

14 

14 

!4 

141 

70 

70 

MB 

14 

14 

14 

14 

14 

JAPAN 

14A 

14 

14 

[-’ll 

7B 

TB 

7B 

MB 

14 

14 

14 

14 

MEXICO 

14 

14 

7A 

7 

7 

7 

7 

14 

14 

14 

21 

21 

PHILIPP] N ES 

21 

21 

14 

7B 

7B 

7B 

7R 

14 

14 

14 

MB 

14 

PUERTO RICO 

21 

14 

14 

14 

14 

14 

M 

21 

21 

21 

21 

21A 

SOUTH AFRICA 

21 

14 

7B 

[14 J 

I4B 

14 

21 

21 

21 

21 

zi a ; 

£1A 

U, 5. S* R. 

7B 

7 

7 

i 

7 

7B 

14 

14 

H 

14 

!» 1 

Ld 


WESTERN UNITED STATES TO: 


ALASKA 

21 

21 

14 

14 

TA 

1 

T 

7 

14 

Ll4 

14 

14 

ARGENTINA 

21 

21 

21 

14 

14 

14 

14 

21 

21 

21 

21 

2ft 

AUSTRALIA 

2ft 

2H 

2ft 

21A 

21 

21 

14 

14 

M 

1 |4 

21A 

28 

CANAL ZONE 

2ft 

21 

HA 

H 

14 

14 

! 1 

21 

2U 

2ft 

3B 

2ft 

ENGLAND 

14 

7B 

7 

7 

7 

7 

70 

14 

14 

14 

HA 

M 

HAWAII 

28 

28 

2 1 A 

21 

M 

H 

M 

7A 

HA 

2t 

21A 

28 

INDIA 

] 4 A 

21 

14 

14 

TE 

7B 

?n 

Mil 

14 

14 

14 

M 

JAPAN 

21 

21A 

21 

H 

H 

MB 

7 

T 

14 

14 

14 

21 

MEXICO 

21 

14 

14 

7A 

7 A 

? 

7 

14 

M 

14 

21 

21 

PHILIPPINES 

21 

21A 

21 

14 

14 

14 

14H 

H 

M 

14 

1 411 

21 

PUERTO RICO 

21 

21 

14 

M 

14 

M 

14 

21 

21 

21 

2 LA 

2! A 

SOUTH AFRICA 

14 

H 

TB 

7B 

TB 

7B 

14B 

14 

21 

21 

2i 

21A 

tl, S, 3. R. 

TB 

7B 

Til 

7 

■V 

i 

7B 

7B 

! 

MB 

14 

H 

14 

I4B : 

EAST COAST 

21A 

21 

14 

14 

7 A 

7A 

14 

14 

14 

21 

2. 



A. Next higher frequency may be useful at this hour. 

B. Very difficult circuit this hour. 

Good: 1-4, 6-8, 15. 16, 18-20, 22, 23, 25-27, 
29, 30 

Fair: 5, 11-14, 17, 21, 24, 28 

Poor: 9, 10 

VHF: 14-17, 22, 26 


DON'T QRT! 



LT-5 


$24.00 kit 
$35.00 WIRED 


When you leave your QTH 
put your LT-5 portable 40-80 
meter CW transmitter in your 
pocket! 

SEND FOR FREE 
DATA SHEET 


OMEGA ELECTRONICS COMPANY 


10463 Roselle St. * San Diego, Calif. 92121 


PROTECT YOUR TRANCEIVER 
Deltatron Announces Form Fit Dustcovers 

DELTATRON has dustcovers to 
protect your rig from dust build up 
which causes excessive heat, com¬ 
ponent aging, and arcing. Proper 
care will lengthen your rigs’ life, 
and we now have heavy gauge clear 
vinyl dustcovers for the job. Swan, 
TR4, SB 101, and Collins. SEND 
$3.25 ea. pp. NOW! 

DELTATRON COMPANY 

P.O. BOX 126 

COLLEGE PARK, MARYLAND 20740 




MltE II MI El 

oiirtn 



ception of weak VHF 
if Connects between converter and 
ohm coax. 


Removes interference 
generated by auto igni¬ 
tions, appliances* radars, 
and other sources of high 
energy pulse noise. 

if Provides the noise sup¬ 
pression required for re- 
DX and scatter signals. 

receiver. For 50-93 


i^ Solid state design features silicon Field Effect Tran¬ 
sistors for reliability and minimum cross-modulation. 
i Adjustable output coupling for optimizing system 

gain. 

Send for fechmcql brochure 


WFQTCOM 

ENGINEERING COMPANY 


P.O. Box 1 504 


San Diego, Cal 92112 
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USED MODEL 501 TV CAMERAS 



$160,00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con* 
vent ions, etc All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 

Used Model 501 sale priced 
$160.00 FOB Hollis 

DarVt delay* Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 


VANGUARD LABS 

Dept. H, 196*23 Jamaica Avt., Hollis E N.Y, 11423 


WANTED 

MILITARY SURPLUS AS TRADE-IN'S 

WE OFFER new boxed Ameco, Drake, 
Eimac, E-Z Way Towers, Gonset, Ham- 
marhind, Hy-Gain antennas, Ham-M 
Rotors, National, SBE, Sonar, Swan, 
Also reconditioned ham equipment 
taken in as trade. 

WE NEED unmodified surplus equip¬ 
ment with prefix ARC, ARN, ARM, 
APN, APX, APS, APR, BC, FRC, GRC. 
UPX, GPM, GRM, PRC, MD, URM, 
UPA. UPM. URC, USM, URR, YRC, 
TED, TRC, TS, also Bendix, Collins, 
Boonton. Bird, Measurements, ARC, 
GR, Tektronix, Commercial Equipment. 
Collins 18S-4, 17L, 51V, 51Y, 618S, 
618T, 51X, 51R, 51J, and R-278/GR Re¬ 
ceivers, T-217/GR Transmittters, MD- 
129/GR Modulators, MT-686/GR Racks, 
AT-197/GR Antennas, Tech Manuals 
and Tubes. 

CLEAN OUT YOUR SHACK by send¬ 
ing: us your list of surplus for trading. 
It might be worth more than you think. 
List what you have and what you 
want. 

Write, Wire, Phone Bill Slep, W4FHY 

SLEP ELECTRONICS COMPANY 

Drawer 178P, Highway 301 
ELLENTON. FLORIDA 33532 
Phene (813) 722-1843 


station transmitting. And any one of the 
stations can alert all of the others when 
something is spotted. 

If we were to establish a net frequency 
on 80, 40 and 20 meters for UFO reporting 
we could arrange for a single tone to be 
transmitted when an alert came along which 
would turn on all of the loudspeakers of 
participating stations. Thus all of us could 
have a receiver set up on a net channel all 
of the time, running silently. Amateurs in 
every community in the country could ask 
their local police, CO, etc., to call them im¬ 
mediately if any sightings are reported. 

When something is reported anywhere 
the local amateur station would call in on 
the net and the net control would send the 
tone to alert the entire net. Once the area 
of the contact was established amateurs in 
the area toward which the UFO was headed 
could alert their police and any others in¬ 
terested. If scientific teams are ever avail¬ 
able they would have a warning and might 
be able to intercept the UFO's. 

A net like this could be formed im¬ 
mediately and could build as interest 
widened. All jt takes is one single man with 
the interest and time to make it click. One 
man, if he has a good station, could start 
in as net control and open the net evenings 
as a starter. Eventually the net should be 
open around the clock, I should think. The 
automatic alert can come along later, though 
it is simple enough. A two-tone oscillator 
into a sideband transmitter will give out a 
nice audio tone for operating relays on 
quieted receivers. We used to send RTTY 
messages like that twenty years or so ago, 
so it works well. Simple too. 

In terms of value provided by amateur 
radio to our country a service like this could 
dwarf everything else we have ever done. 
Just one good UFO success and we will have 
I paid for ourselves thousands of times over. 
And think of the enormous publicity'’ we 
would receive just for setting up such a 
reporting system. This would be in every' 
newspaper in the country', if not the world, 
and would be there over and over. All the 
police forces in the country* would be fa¬ 
miliarized with us and would depend on 
its for their UFO communications. And if 
' the government ever takes a serious interest 
in the problem they, too. would be entirely' 
dependent upon us for communications. 

i anyone is interested in going ahead 
and forming a UFO reporting net why not 


84 


73 MAGAZINE 






























get together on, say, 14250 as a starter. It 
may take a few weeks to get going, but 
seldom does a week go by without there 
being a reasonably valid UFO report around 
the U S. Let me know by mail what is going 
on and I II report it in 73. 


Step Two 

If we are able to provide the depth and 
breadth of communications needed to bring 
the UFO problem to a head and it turns 
out that they are, as so many people sin¬ 
cerely believe, space craft, then the next 
step is to make some attempt to communicate 
with them. Here again amateurs have a 
big advantage over everyone else. We are 
everywhere. We can organize radio, light, 
and other mediums of attempted communi¬ 
cations and have a fair chance at them be¬ 
cause our net will tell us w here the UFO’s 
are at any moment and give us a good idea 
of where they are heading next. If I have 
a chance to set up my surplus signal light 
a few minutes ahead, I can guarantee that 
the l FO pilots will have to be blind to miss 
it. 

First things first. Please don't let me and 



I 

I 

I 

I 

I 

I 

I 


DON'T ASK! TELL US! 

If you have any Gen. Radio* H-P t Tektronix 
and other military and commercial qear to sell, 
tell us flat out what you want for it! You call 
the shot! 

You name your own price for your ARC, GRC t 
TED. PRC, VRC, ARN, URR and APN equip¬ 
ment, No matter what others promise, we 
guarantee to pay more for it! BUT YOU 
GOTTA TELL US TO SELL US! Write* ca 
coble or telegraph today! 

COLUMBIA ELECTRONICS, Dept. T 

4365 W. Pico Blvd. r Los Angeles, Calif. 90019 
Phone: [213) 938*3731 Cable: COLECTRON 


i 

i 

i 

i 

i 

i 

i 


n , 


Your Surplus Wanted by 

THE FASTEST GUN IN THE EAST 


No horsing around, we pay fast . . , in 24 
hours . . , and we pay more. We'll swap or 
frade new equipment too . . „ We quote fast 
too. We also pay for shipping, insurance, etc 
You call fast, now. collect, for fast quote 

SPACE ELECTRONICS 

<fi*. of MILITARY ELECTRONICS CORR. 
4178 P«Tk A*enue. Bronx. New York 10457. (212) CY 9 0 300 



everyone dowm by leaving the UFO re¬ 
porting net to someone else. If you can’t get 
on 14250 you might try 7250 or 3900 kHz. 
Let’s GO. 




73 SUBSCRIPTION BLANK 

What with the devaluing of the pound, the drain on gold and the recent increase 
in postal rates, obviously 73 is going to have to raise the subscription rates soon. 
They are still the same for now. 


$ 5 one year 
$ 9 two years 
$12 three years 

$50 LIFE 
$ 2 HAM RTTY 
$ 3 DX Handbook 


$2 VHF Antennas 
$3 Parametric Amps 
$1 Transistor Ckts 
$1 Diode Circuits 
$1.50 Index to Surplus 
$3 RSGB Data Handbook 


SEND MONEY & BLANK TO: 73 Magazine, Peterborough, NH 03458 


Name 


Call 


Initial: 


Last Name 


Address 
City.. 

Cheefc 

one 


State 


□ New 


| i Renewal 


..Zip .. 

or Country. 
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Alfred Wilson W6NIF 
3928 Alameda Dr. 

San Diego, Calif. 92103 


Take Uncle Alt 's Advice and 
You Will Do All Right 


It s a nice day today, but band conditions 
are lousy. Why don’t we drop in on Uncle 
Alf and see what’s going on over at his 
place? He is a DXer of some accomplish¬ 
ment. and sometimes one can pick up some 
real nuggets of wisdom by sitting quietly in 
the corner with an ear open. True, it’s some¬ 
times necessary to switch in a 200 Hz filter 
to eliminate some of the stuff that goes on. 
But generally l ncle Alf has been known to 
put out some pretty good data from time-to- 
time. 

Bight now Uncle Alf is pounding away on 
his old Oliver typewriter trying to make a 
buck so he can replace his 4-250A that blew 
during the DX test. That tube made a rather 
good but expensive fuse, with 3 kV on the 
plate with nowhere to go but up, and no 
— 150 volts on the grid. But that’s the 
breaks . . . win a few, lose a few. 

Anyway, Uncle Alf is working away when 
the screen door bangs, and in walks Simple 
Simon Q. Sideband from over at Finksville 
Jet. looking down -at -the-mouth. Very sad, 
indeed. He is clutching a bundle under his 
arm. 

Uncle Alf is smoking his pipe, so S. S. 
offers him a cigarette. “What do you hear, 
old buddy?” says Uncle Alf. He thinks 
S.S. is returning the grid dipper he 
borrowed last summer, but S. S. unwraps 
the package and tosses a bank of co-ax 
cable and some number 14 wire onto the 
table. 

“Uncle Alf,” says S. S., “See this stuff? 
I put myself in hock to the tune of 336.95 
with the Finksville Friendly Financial Foun¬ 
dation so’s I could buy it, and it ain't work¬ 
ing worth a darn.” 

Knowing already what’s the problem. 
Uncle Alf says, T see it. What’s the prob¬ 
lem?” 

Simple Simon says, “Well. It’s a custom- 
made inverted Vet* dipole, supposed to have 
real low radiation angle such as is pre-ferred 

signals on twenty and fifteen. 


But it acts crazy.” Uncle Alf is tempted 
to say something appropriate like, “You 
should know, but instead he picks up the 
wire and looks at the feed point. 

"Simple S. old buddy,” says Uncle Alf, 
“what happens to your TV set when you 
fire this thing up?” 

Simple looks kind of sheepish. “Yeah. 
That’s another thing I was going to men¬ 
tion,’ lie says. \ was in this pileup yester¬ 
day when I heard a terrible crash. Seems 
that ole Missus Figbottom next door snuck 
over and cut down my guy wires. I guess 
her TV set had a slight attack of raster dis¬ 
aster.” S. S. starts picking up little bits of 
solder off the workbench. “Waste not want 
not, I always say,” lie mutters, and sticks 
them into his pants cuffs. 

A wave of pity sweeps over Uncle Alf 
and be says, “S. S., I am going to impart 
to you some very interesting data, I am go¬ 
ing to dip into my good oats bin and show 
you how to resolve your problem.” 

S. S. looks pleased, “I read you good, 
Uncle Alf. Dah-de-dah. That means “go” to 
you CW types,” he smiles. 

Uncle Alf, who has never worked phone 
in his life and never intends to, picks up 
th c wire. “Just look at this (ptui!) antenna 
you are using,” he says, tapping the feed 
point. 

Like I said it cost a lot of scratch.” says 
Simple S. “What is wrong with it?” 

“Well,” says Uncle Alf. who has been a 
ham for 32 years and is knowledgeable in 
this area, "in the first place, you can’t feed 
a balanced system with an unbalanced trans¬ 
mission line and expect the thing to work 
right. Your TVI is probably being caused 
bv radiation from the feed line. These in- 

p 

verted Vees, which is a misnomer because 
they are not true Vees, work pretty good 
if. and only if. they are properly fed. What 
you need is a method to get rid of antenna 
currents on the line, old buddv.” 
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“Aw, I already tried that,” says S.S. “I 
put a quarter wavelength of RG-8/U on the 
line exactly as it savs in THE handbook, but 
I still got the TVI.” 

Uncle Alf restokes his pipe. “How do you 
know it was a quarter wavelength long?” 

S.S. picks up THE handbook. “Right here, 
on page 331, see? This picture shows a di¬ 
pole fed with co-ax and a linear balun 
(whatever that is). It says the balun should 
he a quarter wavelength long. I measured 
mine like THE handbook says.” 

“What it doesn’t say, among other things,” 
says Uncle Alf, “is how far the co-ax 
balun should be spaced from the i i ansmis- 
sion line, assuming both line and balun are 
the same material, as in your case. The 
dielectric between the line and balun affects 
the velocity factor of the balun, which in 
turn affects the electrical length. If you 
strap the balun right onto the line, the vinyl 
jackets will constitute an appreciable part 
of the dielectric between line and balun. 
The old formula for finding the physical 
length for a quarter-wave section is fine, 
but you got to plug in the right number 
for V, the velocity factor. Now, if the balun 
and line are air spaced between one half 
and one inch, then the velocity factor is 
something different.” 

Simple S. wags his head in awe. “Oh what 
knowledgeable words you are sending,” he 
says, “but what should the length be for 
my balun if I want it to work on 14 MHz, 
say?” 

“If you are going to tape the balun to 
the line, the balun should be 11.5 feet long. 
However, if you space the balun away from 
the line about an inch, the balun length 
should be 16.6 feet.” 

Simple Simon says, “Uncle Alf, I wonder 
how come they don’t tell that good data 
in this here handbook? They been printing 
it for years with the same stuff, never 
changing it, and seems to me they could 
put that velocity factor business in with the 
directions on the balun where it will be 
useful.” 

Uncle Alf’s eyes narrow, and a wicked 
grin appears on his handsome features. “Oh 
so right, S. S, old buddy. However, let us 
not belabor the point now. Maybe someday 
somebody will do something about that.” 

S. S. picks up his junk and gets ready 
to leave. He says, “You know, Uncle Alf, 
you are so kind and generous to program 




DAI046/GPA23 Control Console w/one 12", one 5" & four 3" 

electrostatic Reopen. For llOVGOcy power, ...EX 125.00 

Loatl Bank 15 Cl A 31.25 V 11 80 A SPDT Switches. NEW 27.50 
Reflectometer HWR Bridge w/Meter. 3Q-10fl0mc. .. ,LN 8.50 
T4G5/ALT7 200W Xmittr 158 352ife w/t.wo 6161*5. EX 18.75 

6161 Tube w/Connectors. ICO watts to 1200mc .EX 6.75 

TCS Xmittx/Itecvr Control Box with Speaker ..... t EX 7.75 
R443/ARN5D 332-3me Rcevr w/11 Tubes. 6 Xt-als .. EX 6.50 
RIOIA/ARNS 100-1750kc Revr. Needs 2SVDC only. EX 27,50 
I D9| B/ARN6 Navigators Bearing Indicator .EX 7.50 

AS3I3B/ABN6 Station Seeking Loop. 100-1750 kc. . ,EX 6.25 
RT3I6/APN 12 lfj(L234ruc Transceiver w/Tubes ....EX 12,50 
I D I69G/APN 12 Scope. 3PP1 CRT, DPDT Coax Switch LN 9.75 
AftJStKJ Interfone Amp. w/4 Tubes & Dynamotor ...EX 4.75 
PP336 Mam Power Supply for A PRO Receiver ....EX 16.50 
PP337/ARR9 Klystron Supply for TN130, TNI31 ,.EX 10,50 
ID226/APR9 Panoramic Indicator w/Schematic ... 14.50 

5N7C/APQ13 Synchronizer w/24 Octal Tubes ..LN 9.75 

139/APQI3 Junction Box. 102 Screw Terminals . ...NEW 2.25 

Same but w/50 feet 4-ennd. shielded cable __ .NEW 6.25 

R3I6A. ARR26 14-Tube 162-174me AM/PM Superhet ..22.75 
PP46G Power Supply for R31GA Receiver, 40flcy. . *LN4.75 
C51D Control Box w/4 Tubes for R316A Recvr, ....EX 4.50 
Cable Connects PL259 to RNC Panel Socket , ...LN 3/1.75 
Vaneaxtal Fan 1S-2SYBC/AC (60cy) GO cu ft min. EX 3.25 

OHM1TE Z-50 Radio Frequency Choke - ...... EX 0/1.00 

Scope Xformer 105RY(S3ma.5 Fil Windings. fiOcy. NEW 4.75 
SA325/U Coaxial Switch, S1MT. 28YDC Motor ....EX 6.56 

3JPI CRT w/Mount, Shield, Socket & HV Cap _LN 4,75 

Rt. Angle Drive u/Gears, Universal, Shafts . *. .EX 1.35 
TS250A/A F W I Test Set w/Cables & Attenuator ..EX 22.50 

Capacitor, Feed-thru. 15 on Panel. Three Panels .1,00 

BNG (UG290/U) Coaxial Panel Sockets .EX 6/1.00 

Coax 6" long w/BNC (UG260A/U) Plug each end. EX 4/1.90 
Coax 8" w/1 ENC Plug & 1 BNC Panel Socket . ,EX 3/1.00 


E. C. HAYDEN 


Box 294, Boy Saint Louis, 
Mississippi, 39520, 
Prices: FOB Bay Saint Louis. Terms: Net, Cash. 






RTTY PRINTERS 

al Sale! 


MODEL 31-A made by 
Teletype Corporation. 
Model 28 type keyboard. 
Weighs under 20 pounds. 
Uses standard 5/32" tape. 
Built-in end of line indi¬ 
cator for working with 
printers. Very small, 
very light. AC-DC motor. 
See page 34-35 of HANI- 
HTTY for description of 
this rare model. 


.50 FOB. 

RADIO BOOKSHOP 

Peterborough, New Hampshire 03458 


me on how to cure my TVI troubles, I am 
going to let you in on a little secret. I 
found a way to really make them rare DX 
ops sit up and take notice when I send 
them my QSL cards.” 

“Yeah?” says Uncle Alf, “how’s that?” 

“All’s you do is paste on some of them 
Chiquita Banana stickers. Man, that really 
gets results.” 

“Yeah,” says U. A. “Thanks. I’ll store 
that little tidbit into my memory core for 
future reference. Never can tell when it 
might come in handy for a little do-it-your¬ 
self hint.” 

. . . W6NIF 
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Letters 


new! “Multifeed Ueams 

F 




By 

GAIN 

INC* 

obvious new drive gives 


\ \ \ \ \ l 

DISTRIBUTORS 

WANTED 


ALSO * * - We are the only 
place In North America 
where you can get the 
"FULL *y Beam Line 50 
MG' I44MC 220 MG 432 MC 
arrays. 'H 1 frames, towers- 
rotators ete,” 

The antenna you have waited 

for . * * NOW! YOU can have 


much added gain. So good 
we patented it* No other 
beams have these 

FEATURES: 

• Multiple Driven Element 

• Multiple Reflectors 

• Extremely Low SWR 

• High Front to Back Ratio 



Send for our brochure—read how 
they can malice your station "Stand Ouf" 


GAIN, inc. 


Dept. 74—Phone 312-568-1973 
27 E. 112th PI., Chicago, III. 60628 


WE PAY HIGHEST 
PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 

UNITY ELECTRONICS 

107 TRUMBULL STREET 
ELIZABETH, NEW JERSEY 07206 
(201) 351-4200 


“ARCTURUS” SALE 


#6146.. 

$2.95 

#6360. . 

3.50 

#6688.. 

3.50 

#6939. . 

3.50 

#7025. . 

.50 

#7788.. 

3.75 

#2D21.. 

*49 


#5725/6X96 
#5842/417A 
#5847/4044 
#!AX-2 .... 

#6K7 . 

#12BN6 .., 

#2uL6 . 


79<*: 3/82.00 
2.50 

-49d; 5/2*00 
.89<*; 3/1.00 
.59tf; 3/1.4® 
,59d; 3/1.49 


#GAQ5. U$ 
#GSQ7. 94rf 
#GCG7. 59<j 
#GJG*. *U 
# GTS. * 88«! 
#GU8. 78e 

#12AU7 5M 


* Tube cartons: GAUG etc, size, $1,05 per UHL GSN7 
etc. size. $2.35 per 100. 5U4GB size, $2.75 per 100, 
5U4G size, .03d each. 

■ Obsolete tubes: #UX200, $1.00: #80. $1.20: #1QV. 
S9d 

* 7 inch SO degree TV bench test picture tube with 
adapter. No ion trap needed* Cat* #7BP7* $7.99. 

* Silicon rectifier octal-based long-range replacement for 
f)U4, 5Y3, 5AS4, 5AW4, 5T4, 5Y4, 5554. With diagram. 
Tat. #Reet l r 99$ each* 

* Silicon rectifier replacement, octal based, for 0554, 

par ; > p.tirh 

* 10 Silicon “rectifiers, ‘ 750 MA,, 50 to 300 pJ.v* Cat, 
*3S0F, S each. 

* RCA—110 degrees flyback transformer, latest type. 
Produces 18 KV. Includes schematic diagram application 
for any TV, Cal #BR-l $2,99, 

* 5 transistor circuit hoards containing up to G tran¬ 
sistors* plus diodes, resistors, capacitors, etc. Cat. 
#T810, *m 

* Needles: values such as #AS22 sapphire, 39d* dia¬ 
mond, 99^, 

* Color yokes, 70 degree for all around color CRT s. 
Cat #XRC78, $12.95. 3(1 degree for all rectangular 19 
to 25 Inch color CRT's „ Cat. #XRC90. $12.95. 

* Transistorised TJ.TLF. tuners used in 1905 to 19G7 
TV sets made by Admiral, RCA, Motorola, etc. Remov¬ 
able gearing may vary from one make to another. Need 
only 12 volts d.e. to funrtion, No filament voltage need¬ 
ed. Easy replacement unit a. Cat. #TJ.TLF* 567, $4.95 

* Flyback transformer in original carton, Made by 
Merit or Todd. Most with schematic drawing of unit. 
Please do not request specific type. Cat. #509, 99d each. 

* Kit of 30 tested germanium diodes. Cal. #100, 99d 
Send for our free catalog listing thousands of similar 
best buys in tubes, parts, kits, transistors, rectifiers, 
etc. Order under $5.00, add 50/ handling charge. Include 

of dollar value of order for postage. Canadian post¬ 
age. $1.00 extra 

ARCTURUS ELECTRONICS CORP. 

Phone: 201 — UN 4 — 5568 

502-22nd. SK, Union City, N.J. 07087 Dept. M73 


Dear 73, 

I would just like to sit down and take a minute 
to express my sincere appreciation to the FCC for the 
forthright manner in which they handled this incen¬ 
tive licensing program* 

In spite of continual griping and pressure from 
selfish (lazy?) amateurs and others, they went right 
ahead and did something which needed to be done, 
and I for one am with them 100% 

Remember that FCC rules shoud not be based on 
“popularity”, but on what is for the best interest of 
the public at large, and this incentive licensing cannot 
help but take a long step in that direction, 

Richard B, ,< Rid ,i Blanchard, Jr. W6AG 
No. Hollywood, Calif, 


Dear 73, 

* . „ I have often read articles establishing amateur 
radio as a hobby and public service vehicle. It is one 
that has many facets, ie; building; CW, traffic han¬ 
dling, rag chewing, and experimenting. These very 
articles establish an obvious fact, that all people are 
not interested in the same things and that * 'hamming'" 
is attractive for one reason, amongst others, that it 
offers many things to many people. 

For those among us who are ''only" operators, who 
pass traffic, handle phone patches, who take the time 
and effort to study for and pass the technical and CW 
tests for their very coveted and totally enjoyed license 
and who are proud to be hams, I offer this thought. 
To select that portion of hamming that interests you 
most and to do it to the best of your ability doesn't 
leave you open to justified criticism. 

Lawrence J. Felman WB2ZRR 
Parsippany, New Jersey 


Dear 73, 

Amateur radio is dying and the FCC is burying it. 
The new incentive licensing will do that nicely. 

If the idea is to attract newcomers to ham radio 
and to keep ham ops advancing the technical phases 
of the art, the last thing that is needed is a higher 
code speed. Borne people cannot copy code at 13 WPM. 

If new advances in the technology are desirable, 
lets promote that instead of a higher code speed and 
give the phone operator something to shoot for. How 
about a Technician Advanced Class requiring 5 WPM 
and the Advanced technical test allowing operation 
on low band phone? This would eliminate the appli¬ 
ance operator and give the technician a chance at 
technical advancement in HF as well as VHF. Why 
make the phone man up his code speed to stay in 
business ? 

John Beal WA9UKH 
Wauwatosa, Wisconsin 


Dear 73, 

I enjoyed reading your article in Jan. 1908 edition, 
on Boy Scout Jamboree. I believe the article and pic¬ 
ture will explain to some people the Scouts interest 
in amateur radio. One of their First Class require¬ 
ments is Signaling, either by Morse or Semaphore 
code. 

Your last line of the article, “What better way to 
get youngsters interested in our great hobby than 
activity like this one with the Scouts**, sums up my 
feelings about Scouting and hamming, 

Paul Thoerner WA8DFH 
Dayton, Ohio 
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Dear 73, 

I am writing this letter in reference to the article 
Novice Data by Bill Welsh W6DDB, in the January 
19GS issue. I wish to call attention to his instructions 
on how to establish contact. It says that in calling 
CQ, answering a GQ, and during a contact* one is to 
conclude his transmission with * f AR K J \ These in¬ 
structions do not agree with pages 19 and 20 of the 
ARRL Operating Manual, Here is it clearly stated 
that when CQ is called "IT' and not "AIT or "AR K” 
is to be used. It goes on to say that the answer to a 
CQ is to be concluded with "AR” not M K'\ Many 
hams are writing articles about improving operating 
practice, but we will get nowhere if misinformation 
is published, 

David F. Jamfoor WN2CDI 

New Brunswick, N«J. 

/ couldn't agree more. David. However, FCC and not 
ARRL is the authority we must follow on regulations. 
This section is rather vague, hut in examples given 
the calling station is to use IC AR” at the end of a 
transmission and the ansiceting stations signs U K'\ 


Dear 73, 

Back in the early 1920’s, some of us early experi¬ 
menters thought we heard signals from outer space. 
In fact, the Army did believe this enough to erect 
some antennas and do considerable listening on the 
VLF and BCB wavelengths. For some thirty years, 
I have had to all but give up DXing and experiment¬ 
ing. Now being on a pension, 1 can once again satisfy 
my curiosity regarding whether or not what we thought 
were signals from space were but hydrogen emana¬ 
tions from some unknown source. 

Now I am wondering whether or not the “UFOV* 
have ever tried to communicate with us also. While 
1 have observed these objects all the way from up 
around Bethlehem to Key West, I still don’t know 
anything factual about them. So, 1 am wondering if 
you would print a short, request asking any hams that 
have any opinions on the subject to contact me. If 
this is done, I will act as a clearing house for this 
information and keep you informed of what I learn. 

Carl L. Horton WN3JET 

3753 Kanawha St,, N.W. 

Washington, D.C. 20015 


Dear 73, 

Don Marquardt is a traitor! 

In his August article, “A Simple Cavity for Six 
Meters/' he starts out great by pointing out. the honest 
merits of a transmitter cavity; the reduction of TVI 
by minimization of fundamental-frequency harmonics. 
But in the second paragraph he blows the whole thing 
by virtually promising that the cavity would eliminate 
channel 2 interference. 

A great many of us on six meters have tried very 
hard to educate our neighbors to the fact that in most 
cases, channel 2 interference is attributable to an ex¬ 
cessive broad TV front end : and that nothing can 
be done at the transmitting point to alleviate the 
problem , . . the only practicable answer to channel 
2 headaches is viewer education. 

1 strongly suggest that author Marquardt needs to 
do some boning up on adjacent channel interference 
And, for a starter, I humbly refer him to my own 
article, **The Key to Peaceful Coexistence (Between 
Six Meters and Channel 2)” which appeared in the 
February 1966 issue of 73 Magazine. 

Ken W. Sessions, Jr* K6MVH 
Ontario, California 
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jwer Required 
Into Phone Jack 
rtion Loss 
es Narrow 

In, 2K Out 



RAZOR SHARP CW 
RECEPTION WITH 
YOUR TRANSCEIVER! 


WITH A 



CWF—f 


Between Your Headphones 
And Your Rig 


REQUEST BROCHURE 
Money Back 
Guarantee 


51 9-9S 



I Deph 7*4 
1 353 P aft jo 

Wichifa, Kans. 67311 
(316) 267-3581 



Tolorids 93MH .... .,.35^ca f 0/S3.00 

1 AMP 1000 PIV diodes TOP E t AT 

or EPOXY ... ,4Gtfea 10/S3.75 

or EPOXY ......40£ca 10/53.75 

Copper printed circuit boards 3 x o% , ...*20£ea 6 $1,00 

Teletype paper tape rolls 11/16" 

...... r *..*.*.. .25^ per rail, ease of 40/$7,50 

Toy m o to r s 1 % to 9Y 10,001) ItPM .J 5 d ea 7 / $ 1.00 

Muffin fans !-11/16* sq, x l W f deep 110vac 00 eye $7.95 

Ohmite parasitic suppressor #300 ...25^-ea 5/$l.00 

12 FT. cigarette lighter cord ..................... .99b«n 

4 deck 11 position waiter switch NEW ...75jiea 

.25 MFI> at 12,500 VDO oil condenser .$3.75ea 

COAX CONNECTORS 


PL250 _40d S0239 .., .40^ T-Conn ... $1.93 

M350 _40r- PL258 _ 85<* U/175 _ 15*? 

TYPE N. . TO-349A,/U. UG-1SC/IT.UG-27C/U. 75tf choice 


METERS NEW 

60-9-60 AMP DC 2*4" round Westinghouse ..,.$2.95 

l(S0-n-10O MA DC 4%" square Simoson .,$6.59 

0-200 MA DC 4 %" square Simpson ...$5.95 

V A El ABLE CAPA C IT OR S 

12 to 244 mmf E. F. Johnson #i54“I-5 ISOOvac ......$2.75 

6 to 60 mmf per sec. butterfly .... 75^ 

4 to 40 mmf per see. butterfly 75/- 

4.6 to 5l mmf differencial E. F. Johnson 30LA15 ......75b 

B section (16 to 415tnmf)-Clfi to 415mmf)- 

(16 to 530 mmf) .......Sl.otJ 

3 to 30rnmf ARCO 463 trimmer ...IQ^ea 12 $1 .GO 

20 (.o I20mmf per sec. butterfly 

8%" x 6%" x Td %" shaft 7590 VAC ..*$7.50 


#9798 

2 sec. 10Ommf • 400 mmf 

50fi EACH 

1 9793 

4 sec. ! H 0mrn f• 450in mf* 35mm f* 35mm f 

l0/$4.00 

#9792 

5 sec, T 80mmf* 35mmf■ 35mmf• 

35mmf* 1 80mmf 

CHOICE 

*9706 

3 see. 375mmf'*375mpif*18fimnif 


# 1673 

4 sec. 5 00 mmf* • oGinmf w/2^ w 

dial drum 


VAR I ACS GENERAL RADIO & OHMfTE 60 CYC. 
input 120v—output 0-28Cv I amp or 
Input 24Gv—output 0-280v 2 amp 
PULLOUTS IN EXCELLENT CONDITION (10 LB),.$6,95 

MINIATURE MOTOROLA 7 tube 455 KC, IF AMPLIFIER 


DISCRIMINATOR NEW IN ORIGINAL PACKAGE 


w/D I AG RAM . . .............. _ $2.50 

STANDARD DESK DIAL TELEPHONES excellent 
working cond. ...... . . . ...$5.95 


R & R ELECTRONICS 

Qept, 7D 

1953 S. YELLOWSPRINGS ST. 
SPRINGFIELD, OHIO 



$2,00 mininum order FOB Springfield, Ohio. Please add suf¬ 
ficient postage, we refund all unused amount. Ohio custom¬ 
ers add 4% sales tax. 


SATISFACTION GUARANTEED ON ALL ITEMS 
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Dear 73, 


SURPLUS ELECTRONICS 

ARC-1 100-156 Me, transceiver—$20.00* 
Measurements model 84 signal generator— 

$ I 00.00. 

APR-5 1000-6000 Me. rtvr, 115 v. 60 cycles, 
unused-—$ 100,00* 

Kin-Tel 50B-50 Absolute Voltage Power Supply— 

$ 100 . 00 , 1 

902-A 2-inch cathode-ray tube, new-— $2,95. 

Hundreds of other items for the home- 
brewer & experimenter . Send 104 for flyer . 


I would just like to take this opportunity to con¬ 
gratulate you for publishing the best magazine in 
the electronic field. 1 have ample opportunity to i*eview 
many technical electronic publications here on the 
campus of MSU t but none are more up-to-date than 
73, I have been constructing several transistor projects, 
the circuits for which I was unable to find anywhere 
except m 73. 

Jim Stermitz WA7AZN 
Bozeman* Montana 


Dear 73* 


JEFF-TRONICS 

4252 Pearl Rd. dept, c Cleveland, Ohio 44109 


TRY US FOR HIGHEST TRADE-1HS 

Swan 240-$189, 00— Swan 120-$9tLO0 

em-Lia* 2000 pep-f/c 349,00-T-Boit 

Thunderbolt Lin. Amp. 325. 00-regular 
SB31IO-249JJ0—SB40Q-29S.(Hi 
HN -56-199.00— I.Qi&Q-249JKl—HQlTGAr 230.00 

Largest stock of used equipment on hand 

FRECK RADIO & SUPPLY CO., INC, 

38 Biltmore Ave., Asheville, N. C, 28801 

Ph. 704-254-9551 CLOSED SATURDAYS 

T. T, Freck W4WL Doug Jones W84IHO 


ROTRON 100 CFM FANS 

SEXTINAL—4-11/16 Mil x 11/21 v 1 15 V GO cy. . 7.95 

8ENTIN A L — l -11/16 sg x 1-1/ 2D 220 V GO cy .9,95 

GOLD SEAL —4-11/16 SQ s 1-I/2D 115 Y 60 ty ....6.95 

4 Pole Single Throw 1 Contactor 115 V GO cy. 

15 ainp. Mffi. AH & R, Rowan. etc. ................9.95 

All fine condition, working, removed from equipment. Post¬ 
paid Continental U.S.A, 

LEEDS RADIO 

57S Warren St., N.Y.C., N. Y. 10007 


radio amateur III I 

ca book 



GET YOUR NEW 


ISSUE NOW! 


Over 283,000 QTHs 
in the U.S. edition 

$6.95 


Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25£ for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 


included in both editions! 504). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

« Plus much more! 


WRITE FOR 
FREE 

BROCHUREf 


RADIO AMATEUR 



Ilk 


k 


INC 

Dept. B,4844 W. Fullerton Ave. 

Chicago, Ml, 60639 


. . • - • • . 


I understand that you stand behind your advertisers, 
and that an ad in 73 implies integrity and service, 
T am writing in reference to an ad on page 96 of 
the December 1967 issue of 73* placed by ’‘Pete” 
Fragale W8AEN, A few weeks ago, I developed a 
need for some heavy duty diodes, and spotted Pete*s 
unobtrusive ad in 73, I placed an order with Pete for 
21 epoxy diodes, and asked him to fill my order as 
soon as possible because my transmitter was out of 
commission for lack of plate power until I received 
them. In less than a week. I had the diodes. Pete had 
sent the order Air Mail Postpaid, Not only that, he 
included three extra diodes free. 

Just wanted to let you know how reassuring- it 
made one of your readers feel to find a businessman 
as interested in giving service as in making a buck. 

73 continues to be superb. Keep tip the good work, 

Stanley L, Tippin W4VMR 
Valparaiso, Florida 


Dear 73* 

Hope you like the verse attached. 

Lady Editor 

Hurrah for Kayla at "Seventy Three”, 

It needed the woman's touch 

For warmth and charm in its chapters 

And sparkle which means so much. 

To carry the cause of the gentle ones. 

Make adjustments here and there. 

And develop this 'wonderful craft of ours 
To a truly family affair. 

An appeal to all ages, both boys and girls. 
May the amateur story be sung* 

A blend of service, of technique and fun* 
To keep us forever young. 

We have a motion to pass along, 

My XYL says it is great, 

On the cover, lets follow the 73 
By a slant bar 881 


Dan A, Hoover W9YEY 
Lafayette* Louisiana 


Dear 73 t 

We want to congratulate you on the great magazine 
you are publishing for the ham fraternity. We like 
the attitude that every reader is not an experienced 
engineer. We especially enjoyed the series of articles 
on the novice subject. The easily understood technical 
articles are especially helpful and meaningful to a 
new ham. 

Being only on AM, we would appreciate any infor¬ 
mation on conversion to DSB, 73 indicated that con¬ 
version was a rather simple matter, but we do need 
some procedural instruction, 

Henry G. Davis, Jr, WA9TNL 
Maywood, Illinois 

A USB eon version article will appear in an early 
issue. The drawings are being prepared at this time . 
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So as to enable the maximum number of hams 
to get the very best value in a 5 band SSB trans¬ 
ceiver, and also as a means of expressing our thanks 
for the business which you have given us over the 
past several years, we are making the following un¬ 
usual offer. 

At Swampscott we will have a substantial number 
of factory fresh Natrona! NCX-200 r s, the very latest 
versions, with both threir supply and our husky meat 
and potato power supply kit, stacked up In our large, 
double-sized display booth, at these very unusual 
combination prices- For the NCX-200 with our meat 
and potato power supply kit, $379.95. For the Na¬ 
tional NCX-200 and their AC-200 power supply, 
$399.95. 

The National NCX-200 is an attractive, high per¬ 
formance, modern sideband transceiver, created by 
National's experts, to operate over the 5 ham bands, 
10 through 80 meters, with 600 kc of coverage per 
band. This permits an extra hundred kc of coverage 
outside the band for MARS operation. The NCX- 
200 features a solid state balanced modulator for 
exceptional stability and suppression of carrier. Also, 
it provides fully automatic AM or CW carrier emis¬ 
sion, as proven out on the famous National NCX-5, 
Excellent ALC characteristics and a 4 pole, 5.2 
megacycle ti ter with 2.8 kc of band width are 
provided in the NCX-200. The power capabilities 
vary, depending upon the power supply selected, 


from 200 watts to 400 watts- We will have on 
display an NCX-200 equipped with our meat and 
potato power supply and some simple changes 
which will demonstrate smooth operation with over 
250 watts of RMS out into a Waters watt meter. 
The NCX-200 will provide for CW, AM, or sideband 


modes o ,; emission on a 


nds. This set is par¬ 


ticularly appealing to beginners and those making 
their first change from AM to sideband. Clean, 
sharp talk power are yours at the lowest possible 
price for a 5 band set, with this Ham Fest Special. 

Moreover, since we are in a mood to want to do 


business with you, in addition to shaking your hand 
and saying hello, we will be prepared to evaluate 
your equipment which you want to trade, at that 
particular time. So bring your gear in w iih you and 
let's talk turkey. In short, what we are offering you is 
the opportunity to enjoy the best deal In the nation 
while you are enjoying the best ham show in the 
nation, 

Compare these prices, and then decide and sched¬ 
ule your trip to the ham fest. You will obviously 
save enough to more than pay for the cost of your 
week-end. To those unable to make the show, write 
In to us, The same deal is yours: just mention the 
Swampscott Ham Fest Special, and tell us whai 
you have to trade, or otherwise make remittance 
and we'll see to it that the best deal is available 
to you, too. 


HERBERT W. GORDON COMPANY 


Harvard, Massachusetts 01451 • Telephone 617 4“ 456 + 3548 

fr Helping Hams to Help Themselves” 
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! SALE *- SALE ! 


X-Formerj All 115F-60C}' Primary 

2500V@ICMa & Fil $2@ .4/|5 

II00VCT(5) 300Ma, 6v® BA. 5V ® 3A &. 
125V Bias, abt 1200 VOC $4® ...3 $12 

2.5V @ 2A $l@ .4 for $2 

6.3V @ IA Sl.50@ . .4 for S5 

20VAC & TAPS/8. 12. 16, 20 V rr 4A $2® 
32VCT/IA or 2XIGV® 1A S3®. 4 !H0 
460 Vet® 40Ma & 6.3® I.5A CSD 51.50 

10 Vet® 5A 4. 7.5 Vet (w 5A ., $5 

6.3 Vet 15. 5A &. 6.3 Vet (a 2A . $4 

7.5 Vet® 12A S3® ... 2/S5 


H 6 G 

C.T. 

/2.5 V/ ( 0 A 

FILAMENT 

XFMR 

10 

Ky Insltd 

S2®.3/S5 

-:- 


Boiulswitch Ceramic 5O0W 2P GPos, S2o 

5Hy-40QMa Choke S4® .2'SS 

6Hy*500Ma S3® ..2 Sfi 

25flMfd & 450 Wv Lrcttytic S3®. 5 $10 
Cnrtsr Oil lOMfd * 600VDC 45c®. 10 S3 
Cndsr Oil 6 Mfd ™ 1500V $4 a. 5 fo- SUJ 
Lino Filter 200 Amj> 130 VAC $5. 5 $20 
DC SVi~ Meter/RD/HOOMa $3®, 2/$5 

DC IVY Mctcr/RD/100 Ma S3 ■< 

DC 2VY NUter/RD '30VDC $3@ .. .2/$5 
DC 4" Meter RD One Ma I'-i $5@,2 $9 

Socket Ceram e 1625 Tube .,.5'$l 

Socket Ceramie 866 Tube --5 Si 

Socket Ceramie 4X150 Loktal . 4 $1 

XMTTG Mica Condsr .006® 2.5Kv 2 $1 

Mini-Rectifier 25Mn I I5VDC FWB, II! $1 
W.E. Polar Relay-255A $4®, ,..3/$IO 


RUSH YOUR ORDER TODAY. 
QTYS UMITED 

Toroids ftOMhy New Pckg 75*®. _ A '$2 

200 KC Free Std Xtals . 4 $2 

2 Side tu Printed Ckt Bd New 9*12' Si 

Klixon 5A Reset Ckt Breaker . 4/SI 

2K to OK Headsets Good Used . $2 

Finished Piezo Xtals Blanks .... .50/$! 

Line Filter 4.5A® II5VAC _ 6 for $1 

Line Filter 5A®125VAC . 3 for SI 

Boat Filter 400 Mao 28VDC .. S for SI 

Boat Filter Input 3A a 30V DC 6 for $ I 

Ballentinc "300 AC 'Lab Mtr . $35 

Choke 4 Hy/ 0 . 5 A 270 $ 3 ® . 4/$ro 

H’sld Stevens Precision Choppers ... $1 
Hetipots Multi Ten-Turn $4®, 4 for $10 
Hetipot Dials .. $3®, 2'$5 



! SALE if SALE ! 


SCR-SILICON. CONTROL RECTIFIERS! 


PRV 

I6A 

25A 

PRV 

IGA 

25A 

50 

.50 

.75 

400 

1.60 

1,90 

too 

.95 

L20 

600 

L95 

2*73 

200 

M5 

1.30 

800 

2.85 

3.60 

300 

1,40 

1.65 

1000 

3./0 

4.50 


Untested "SCR” Up to 25 Amps, 6'$2 
Glass Diodes IN34. 48. GO. 64. 30 for il 


5U4 Silicon Tube . .$1.50®, 5 for $5 

ER4 Silicon Tube ..SI®, 3 for $9 

8 G 6 A Silicon Tube ..$10®, 2 for SIB 


■•TAB" ’ SILICON ONE AMP DIODES 


Factory Tested & Guaranteed 


Piv/ Rms 

Piv/Rms 

Piv / Rms 

Piv / Rms 

50/35 

100/70 

200/140 

300/210 

,05 

.07 

.10 

.12 

400 / 230 

600/420 

800/560 

900/G30 

-14 

.21 

.30 

*40 

1000/700 

t100 770 

(700 1200 

2400 168 

,50 

.70 

1,20 

2.00 


' All Tt'Jlt AC 5; DC & Fa d & Load! 


1700 Piv/1200 Gins <S> 750 Ma. 10 for $10 
2400 Piv/I6BD Rms ® 750 Ma. 6 for $11 


Silicon Power Diodes. Studs & P.F. 1 * 


0 - C* 

SOPiv 

10OPiv 

200PiV 

300 Piv 

Amps 

35 Rms 

70Rms 

|40Rms 

2 IORms 

12 

.25 

.50 

,75 

JJO 

* # 18 

*20 

.30 

*75 

1,00 

45 

,80 

1-20 

1.40 

t .90 

160 

1,85 

2.90 

3.50 

4,60 

240 

3,75 

4.75 

7.75 

10.45 

D, C* 

lOOPiv 

OOCPiv 

70GPiv 

900 Piv 

Amps 

280 Rms 

420Rms 

490 Rms 

630 Rms 

12 

1,20 

(.50 

1,75 

2.50 

,f 18 

1.50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14.40 

19.80 1 

23,40 

Query 


2 RCA 2N408 & 2/IN2326 Ckt Bds 
IN2326 Can Unsolder .G for $1 


D. C. Power Supply 115V 60 to SOD 
Cys. Output 330: Tap IE5V up to 
1 50 Ma. Cased ... ..... $4 


“Brunt no" 6“' Parallel Rule'n. $1 

PL259A & S0239 CO-AX M&F Pairs 3/$2 
Phone Patch Xfmrs Asstd ... 4 for $1 

FT243 Xtal & Holder, surplus .. 5 for $t 
Insltd Binding Posts “EBY" .... 25 $1 

Sun-Cells Selenium Asstd . (0 $1 

T036 I00W Untested Transistors . 4 S f 

Tube Clamps Asstd ___20 $1 

.Of Mica 600 Wv'lkv test ..10/SI 

.001 to ,006 Mica 1200 WV/2.5Kv ..8/SI 
Band Pass Filters GO. 90, ISO cys. 3/$3 

Bendix Auto Syns "AY" Scries _2/$l 

2.5MH Piwnurn) 500MA Choke __3/SI 

MiniFan G or 12 VAC $J.50 each . .4/15 
Beam Indicator Selsyns 24VAC ,..,2 $5 
Teletype TLI47 Feeler Relay Gage .2 SI 
Fuse 250MA/3AG .50/$I, 300 r $2 

DON'T C — Write & Send Order! 

THERMISTOR-VARISTOR . W.E. 

40A and/or 4IA .. ID for $1 

D 171631 Varistor .10 for $1 

D 97966 Varistor . 2 for $1 

D170396 HF Pwr Meas . ...2 for $1 

1C Bulb Time Del... 4 / 5 ) 

38/C/20259 DB/MTR Bridge $2 ea„ 3/$5 
Octal Sockets Ceramic & Molded ..25/$I 

Scope Sockets, Assorted . 5/SI 

3IMTL or 829 iohnson Socket . 2/SI 

W£ BUY| SWAP & SELL 

TRANSISTORS. DIODES. ZENERS 

Send 25c for New Catalog 


MICA MTG KIT T 036, TQ3, TOIO, 4 SI 
ANODIZED T03B INSULATOR . 5 SI 

ZENERS I Watt 6 to 200V .80®, 3, S2 

ZENERS 10 Watt 6 to 150V SI a, 6 S5 
STABISTDR UP to Ten Watt, 20 for SI 

Wanted Test Sets ( TS ) & Eejitip, 

■ TRANSISTORS SCR’S * ZENERS!!! 
Full Leads Factory Tested & GTD! 
PNPI50 Watt/15 Amp HiPwr 1036 Case! 
2N44I. 442. 277, 278. DS50I Up To 

50 VCBO .. SI®, 7 for $5 

2N278, 443. 174. Up to BOV $2®, t for So 
PNPI50 W 2NI980, 1970 & 

2N2075, 2079 .. $2®, 3/$5 

PNP 30 Walt 3A, 2NII5, 156. 235. 242 
254, 255. 256, 257. 301 400® . ...3for$1 

PNP 2N670 - 300 MW 35c 0 .SforSI 

PNP 2NG7I /I Watt 50c® . .. .4 for $1 

PNP 25 W TO 2N538, 539, 540 ..2 far Si 

2NI038 6/SI. 2NI039 ......4for$l 

PNP T 05 SionaJ 350MW 25ca. 5 for $1 

NPN T05 Signal IF. RF. DSC a for $1 

Finned Heat Sink ISO SQ ". St S. 3/52 
Finned Sink Equiv. 500 $Q~. S3®, 2 S5 
SILICON PNP/T05 & TOI8 PCKG 
2N327A, 332 to 8, 474 to 9, 541 to 3. 

935 to 7 & 1276 to 9. 35c® . 4 SI 


T03 GO to 90 Watt 3 to 6A. up 
to 80V. up to lOOhfe. 2N2I38. 

39, 40 & 2NI529. 30. 31. 2N2526, 

90c ffi . 6 for $5 


We Buy, Sell & Trade As Will! 

TERMS: Money Back 
|9 Guarantee! Our 24th 
Year. $5 Min. Order 
F.O.B. N. Y. C. Add 
Shipping Charges. 

Ill OX LIBERTY ST., N.Y.C. 10006 N.Y, 
PHONE 732-6245 

Send 25c For Catalog 



! SALE if SALE ! 


1-177 Hiekoek Type Tube Checker .,$35 
GE YYZ-I Decade Sealing Counter , _$25 

Pirani Vacuum Gages ,_..,..$27 

“ESC” Var. Pulse Ten Step Delay Net¬ 
work TO, SuSEC Z100 &. *05 to .5 ..$25 
AM-TIME PROD SOOcy Fork & Amp. $20 
->VFC ' Vibrator Fender Controlled 

Type 5—(Shake Table) .. . $50 

Black Lifjht Lamps & UV Sylvanra $2 
GE I9QT3/CL-60V Q. infra R Lamp . $5 
BC74G Bantam f watt less Coils , ,,.3/SJ 


ANY REAS OS ABLE OFFER 
ACCEPTED VACUUM EQUIP. 

Welch Duo-Seal 1402B Lg Cap Hi 
Vacuum 140 Ltrs M & Mlro Mint 1 
LN Consolidated Vac, Corn PMCI I5A 
Diffsion I0N f1 Pump* &. Like Hew 
Hi Vac Valve CVC“VC$2L Like New 
Tc mescal VAC Value, New, 


W* E* -293 Spring Relay Tool ..,.2 $j 
CO 307 A 6 ft Cord PL55 L J K26 ,.2 $t 

CarboriiTtdum Fine G* Stone *. 2. SI 

5' way Red &. 8Lick Binding Posts, 5, $1 

We Buy, Sell tk Trade As Well 

Line Filter 200A 230VAC t S5£e&* 5 $20 

West&n 0-130 VAC 3" Rd. . .$4 

Elapsed Time Meters 1! 15 VAC 3* . , S6 
Variaes 0-I20VAC U)A £ K&0, LN $16 
Variacs 0-135VAC 7.5A ^ K&.D. LN $15 
MiniFan (i 12 VAC GOcy & Blade ,.3 $5 

Untested SCR 25AM P ..6/$2 

Untested 35AMP Silicon Pwr Studs 4/S l 
Untested 12AM P Silicon Row Stud* H/$f 
Leece-Nev (OOA/I2V3PH Sit Rect , . S16 
250MFD fi450WVDC/Lectlytio $35 $J0 

500 M FD fr200M VOC _*. ,$l@. 7/*5 

.012 i25K V '*CO” Hy/ 

Capacitor ... $3®, I |i0 

Vaceum. RF/50M M F 20KV, $4 ea t 3 $10 
Mica JHMFD 8KV RF XMTG, 

$2 3 . .. . 6/1(0 

Weston -45/0.5%/ 150VDC Lab Meter $27 
W E z 1 50, Low Freci Carrier Coils. 5/$I 

WSTGHS Hi Volts [HKV Scope .$35 

SPERRY RF Lab Scope . .. $35 

‘ AB"’ POTS ASSTD .. 5 Si 

Delay Lines ASSTD ESC/,4 . 3/Sl 

Insulation Test 0-I500VDC nonDES $30 
Relay INTRLOK/PulseTI5VDC 

DPDT ... 1 + 3 for $5 

Resistor Bleeder 3OK/I0OW ,.3 for $1 

Ampmtrs 30/60 120 240/400A 

AN Type Temp Comp. .. $3% 2/$5 

Send 25c for Catalog 

Discaps .001 oMDOOWVDC fOcfffi ..20^51 
D .caps. 2% .004 nTQOOWVDC I5c^, |0 St 

Discaps .03(i FOQOWVDC 15c d _10 SI 

Discaps .01 IZ0OOWVDC 18*1® ..6 SI 
Discaps ,00t aGKVWDC 20c w . .,6 SI 
Dsscaps ,005 tfS 5 K V W V D C 25 C@ *..5 $J 
Dtscaps l30mmG/GKV 20c ........ 6/$l 

-O2i'&50 W V D C .. . 25 for $1 

0 or I2VAC Mini fan & Blade ....... $1 

TD3 PIN LUGS for B & E . IB/SI 

TOP |$$ PAID FOE 304TL TUBES 


18 Prtiifit Diodes to [0Q Piv _□ $| 

MICRO -MUSWUCH 35A ACDC. 10 St 
2N4Q8 RCA SHORT LEADS, 5 for II 

Rheostat & Knob too ohm/50 watt lfl/$5 
Instant Magnetic Circuit Breaker. One 
Amp Xtra P.L* Contacts Protect Rig 

$2 ^ f t + 4 / $5 

Oil Cndsr I2M FD 2000W VOC $5 5 . 3 $10 
Oil Cndsr Strobe. Phutoflash 25MFD 

2000V G.E. Pyranol, $7.^ _ ,...2 $10 

Micro Switch Assortment .8 $1 

USN Siuntl Pwr. Headset 4 Mike* 2 $12 
Bar Knobs 12 $1 ; RD Knobs ‘/// .IS/SI 

Neons >/ 4 Watt . + 5/$| 

Neon NE5I Type . 10/SI 

VAR I AC GR 750 watt li5V@400 cys 
useable up to 300 watt GO cys or lower 

VAC ...53§, 2 S5 

.0025 MICA CM 30 500WV .25 $1 

Daven H Pad GOO GOO ohm "150 .10 $5 

Ceram con 30MMF NQ80 .25/SI 

Mica .033 600WV/ IKV Test . 6/St 

Mica *0035 5KV 2.5 KV wkg .4/SI 

Mica .01 / 500V Postaafle Stamp ,,25 $ I 

Mica ,0I/5KV wkg I3AMMC . 5 S5 

AiFifco Magnet 1500 Gauss 25 lb. . .2 $2 

Oil Cndsr I MFD 6KV .. 3 S10 

Choke ISOM A tOHy .. 2 Si 

Oil Cndsr 2 x .72MKD 60QVAC 10 Sr 

Reray II5VAC RBM 3A/ND . 2 $2 

Interlock SD (2VDC L24A & 115VAC SI 
Galvonomlr 250-0*250 micro/A ....,..$2 
Fast Chqr IO0A/6 &. 12V Rectifier ....$9 
Batty Chur 6 &l 12V up to 6 Amp 
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it Price—$2 per 25 words for non-commercial ads: $IQ 
per 25 words for business ventures. No display ads 
or agency discount* include your check with order* 

it Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capita] ads* 

it We will be the judge of suitability of ads* Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

it For SI extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor , * . 


SELL: Magazines; EICO 536A; complete ATV Ex¬ 
perimenter; 2.4" telescope; 5 transistor amplifier; 
Johnson low pass. Stephen Clifton, WA2TYF. 
800 West End Avenue, NY., N.Y. 10025. 


RESCUE THE GOOD ’OL SPIRIT OF AM ham 

radio from the cost and complexity of SSBI Now 
you can build that long awaited 500-watt plate 
modulation system complete for less than S50! 
Cost reducing plan only $1.50. Write: Trade winds, 
P.Q. Box 1254. Fort Wayne. Indiana. 


QSLS??? Large vai iety samples 35c 1 . Sakkers 
Printery, W8DED, Holland, Michigan. 


CHRISTIAN HAM FELLOWSHIP now being or¬ 
ganized for fellowship and gospel tract efforts 
among hams. Christian Ham Calibook SI donated. 
Free details write Christian Ham Fellowship, 
Box 218, Holland, Michigan 49423- 


RUBBER ADDRESS STAMP including call letters 
in exchange for one silver dollar, any year, for 
my private collection. Cheryl Lynn, Box 1111. 
Homestead, Florida 33030, 


FOR SALE: Lafayette HA-350 receiver, DX-60 
xmtr., Hy-Gain 80-10 Vertical trap. All in good 
condx. Will ship. First $200.00 M.O. takes it. 
WA9QMY. R.R.2 Box 34-A, Berne, Ind. 46711. 


FOR QUICK SALE: MCX-3 transceiver, NCX-A 
ac supply, NCX-D dc supply. Sold together only. 
Excellent condition. Write: WA9KNP, 1211 Fair- 
field Ave. f Indianapolis, Indiana 46205. 


SWAP—WANT: Have two nice Collins R-388 
{51J-3)s that I would like to trade for one Collins 
R390A or H391. Have other items also. Also will 
sell R388 for $395.00 FOB each. Need Collins PTO 
type 70HIZ, State price and condition. Inquiries 
or offers on above invited, P. F. Collins K9BJN, 
A317-452-6662. 


TRADE, EICO 753* s s vfo, h b power supply, 
for early American FLINTLOCK rifles or pistols. 
Write: Andrew R. Sabol, 301 Osborne Ave, t 
Waterville, N.Y. 13480, 


SBE-33 SSB TRANSCEIVER —Perfect; in original 
carton, with complete instructions. First check 
for $180 buys. Stephen G, Cook WSGXN, 1344 
Marion St., Niles, Michigan 49120. 


COLLINS 51J-4 serial 6129, mint condition, $650. 
Tektronix 531, $500. Hewlett Packard 150A Oscil¬ 
loscope, $500. New London 100B FM signal gen¬ 
erator. $300. Balantine 314 ACVTYM, $125. Plus 
lots more. Roger ML Miller. 6521 30th Ave. No., 
St. Petersburg, Florida 33710, Phone 343-1427, 


WANTED: HRO-500 low freq preamp also rec'vr 
carrying case, cash or trade. E. M. Fischer, RT3 
Box 544, Anacorles, Wn 98221. 


THE MOULTRIE AMATEUR RADIO KLUB is 

having it’s 7th annual hamfest being held at 
Sullivan, Illinois, in the American Legion Pavil¬ 
ion. April 28, 1968. 


WANTED: Electrically controlled crank-up tower 
70' or taller. Must be reasonably priced. Don 
Gallagher K8WZX. 4908 Lefferson Rd. t Middle- 
town, Ohio 45042, 


SBE-33 FOR SALE. 80-15 meters SSB transceiver 
135 watts. Good condition for $168. I pay postage. 
WB2VTP; Don Nausbaum, 167 Loines Avenue, 
Merrick, N.Y. 11566. 516-MA3-5808, 


KEYER SALE: Omega DA Digital Automatic LC, 
Keyer (with DA-3 option) $65, postpaid. Mint 
condition. WB6YVW. 1755 N. Wilcox, Hollywood, 
Calif. 90028. 


WRL’s used gear has trial-guarantee-terms. SB300 
—$249.95; SS1R—$399.95; 75S-1—5299.95; Apache— 
$99.95; HA-10—SI 89.95; SX99—$89.95; G76—$79.95; 

910A—$209/95; Thor VI & AC—$149.95; HW12— 
S89.95; HW32—$89.95. New lower prices on hun¬ 
dreds more. Free “blue book” listing. WRL, Box 
919. Council Bluffs, Iowa 51501. 


FRESNO HAMFEST is May 3-4-5 and you 
shouldn't miss it. Advance registration is $8, in* 
eluding all the goodies and the banquet Saturday 
night. Code test, technical talks, mobile judging, 
transmitter hunts, Novice clinic, etc. At the 
Tropical Lodge, 4601 N. Blackstone, Fresno, 
Calif. 


TRADE/SELL: NC-125, Heathkit RX-1, VF-1, 

D-1G4. Want: HAM-M, KWM4 DC supply, mount, 
312B-2 console. 30L-1/equivalent Offers? K6SDE, 
432 Rosario Dr., Santa Barbara. Calif, 


HAM MAR LUND HQ-180, National HRO-GO with 
coils. Perfect. Sell one, S200 or best offer. Virgil 
Pfeifer, 1605 Gilbert, Peoria, Ill. 61604. 


SELL OR SWAP: HT-37, FB for first SSB rig, 
$195. HX-11 Xmtr, FB for Novice. S35. David 
Brueni, R.R. 1, Dickinson, North Dakota 58601. 
CLEGG 99'er asking $65, Dumont 208B 5" scope 
with manual $70. Les Kalmus, K2SHL. 201 E. 
18 St„ Brooklyn, N.Y. 11226. 212-IN2-7250. 

■ -- W f m I ^-- - •— -S-!-■ I 

4-TRANSISTOR I ZED PROGRESS LIKE GE 

mobile units, 150-174 Me, 80 watt output complete 
with accessories like new, no junk! §450 each; 
2—30 watt sets, $400 each; 2—50 watt base stations 
$375, 30 to 54 Me 500 watt GE FM transmitter in 
6' cabinet with meters, uses pair of 4-125's. Meets 
present technical requirements if commercial use 
is desired $350. 2—150 Me solid state voice Com¬ 
mander walkie-talkies with Nicad pwr supply 
S200 ea. KWS-I unaltered & good shape—best 
offer in 30 days, W9D3V, Box 87, Webster, Wise. 


FDR SALE: Coil ins 75S-3C SN 10411 w/AM filter, 
200 cycle crystal filter, Collins suitcase, all $575. 
H. Lund, RCA Antigua, Patrick AFB, Fla. 32925. 


HEATH SB-301 in factory sealed carton after 
check and alignment. Never used $260. HQ-170C 
$185. D. Callaway, Rt. 1 Box 303, Durango, Colo, 
81301. 
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3000 V @ 3^F brand new GE Fyronal oil capaci¬ 
tors S3 each, Can mail. 3-lbs each shipping wt„ 
FOB P. Wandelt, RD rr 1, Unadilia. New York 
13849. 


NATIONAL NC303, 6 meter converter, XCU-27 
calibrator, mint condition, $275. Utica 650 Six 
meter transceiver, VFO, mike, $130. Richard 
Ravich, 10 Coolidge Road, Marblehead, Mass. 
01945. 


®****#*c * 
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SOLID STATE REGULATED FILTERED power sup¬ 
plies, made for 19" panel mount although not 
all have panels affixed* 115 volt 60 cycle input. 
Picture above shows typical layout. Offered as 
a SURPLUS SPECIAL* 


#68-3 OUTPUT 1DVDC 10 Amp 
#68-4 OUTPUT 135 VDC 2.3 amp 

15 VDC 7 amp 


$20.00 

25.00 



TRANSISTOR 
HEAT SINK 

W/2N174A *_ $2*50 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computers. Extnt 
condition. 

160 core -...$ 4*00 

1,000 core * ,.*...* * . 10.00 

4 r 096 core . , . * ;.... . • 12.50 

8492 core ....15.00 

16,384 core ..... 35.00 

4X250 SOCKET w/chimney & plate ring, ,.$4.00 

29 VOLT 50 AMP DC REGULATED 

Operate on 115 volt 60 cycle input with output 
of 29 volts DC 50 amps filtered and regulated. 
Solid state components with standard 19 inch 
rack panel mounting. Excellent condition. Ship¬ 
ping wgt. 175 tbs. $75.00 

29 VOLTS DC 40 AMPS REGULATED 

Same type power supply as above with lesser 
output of 40 amps. $65.00 

1600 VOLTS DC 1.8 AMPS REGULATED 

Solid state circuitry, 115 volt 60 cycle input, 
rack panel mounting, filtered with 0.5% ripple. 
Only a few of these on hand. Shipping wgt, 
175 lbs. $75.00 


1 AMP MIDGET SILICON DIODES 

1000 PIV 354 each 12 for $3*50 
1600 PIV 60each 12 for $6,00 


1968 CATALOG NOW READY . 25c 

All material FOB Lynn, Mass. 




SHNA 


19 ALLERTON ST. t LYNN, MASS* 01904 


DAYTON HAM VENT ION April 27, 1968—Wampler 
Arena Center, Dayton. Ohio, sponsored by Day- 
ton Amateur Radio Association, QSO in person 
at the nations foremost radio event of the year. 
Technical sessions, exhibits, hidden transmitter 
hunt, Bring the XYL for an outstanding Ladies 
program. Join the satisfied participants who re¬ 
turn year after year. Watch the Ham ads for in¬ 
formation or write Dayton Hamvention, Box 44, 
Dayton, Ohio 45401. 


DUMMY LOAD 50 ohms, flat 80 through 2 meters, 
coax connector, power to 1 kw. Kit* $7,95, wired 
$11.95, pp Ham KITS, Box 175, Cranford, NX 


MECHANICAL ELECTRONIC DEVICES CATA¬ 
LOG iOd * . . Teletype Model 14 reperforator with 
automatic tape take up rewinder 115VAC 60cy, 
Both units new, unused $69.95 , , , AKR27 Re¬ 
ceiver 29 tubes 465-510 MHz w 60 MHz if new, 
unused $35 . . . 1 16 laminated copper clad 2 oz, 
2 sides, for printed circuits 9^x4 Va $1 . . , 3/$2. 
Transistor boards bonzana $5,95 . * , Wide band 
balanced modulator $4.95 * . . 30 MHz IF Assem¬ 
bly $5.95 . . . Transmitter TDG w/Modulator 
easily converted to 2 meters $49.95 * * * Low pass 
filter 0-32 MHz 52 ohm $9.95 > . . 5KV/2KV/IKV 
at 750 ma/200ma /25Dma Power supply write for 
details. Fertik's, 5249 "D'\ Phila., Pa, 19120. 


THE NORTH JERSEY DX ASSOCIATION is 

sponsoring its annual DX Round-Up on Saturday, 
March 23, 1968, This is the Saturday following the 
IEEE Convention in New York and it is expected 
that many oul-of-towners will find It convenient 
to attend. Site of the Round-Up is the Holiday 
Inn, Wayne, N.J, at the intersection of Route 46 
and Route 23, just 30 minutes west of the George 
Washington Bridge, The afternoon program starts 
at 2 P.M and banquet at 7 P.M, Further details 
available from W2PXR. 


RTTY GEAR FOR SALE, List issued monthly, 88 
or 44 MHy torrolds 5 for $1.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd** 
Oakland, California 94610. 


MOTOROLA new miniature seven tube 455 kc if 
amplified discriminator with circuit diagram. 
Complete at $2.50 each plus postage 50c each unit, 
R and R Electronics, 1953 South Yellowsprings, 
Springfield, Ohio. 


TOROIDS—DIODES — COAX — CONNECTORS, 88 

mH toroids—45c each, 5/$2.Q0, 1000 PIV 1 Amp 
Top-Hat Diodes—55^ ea., 2/S1.00. Connectors, 
PL259, SO-239, M359—45^ ea, 10/$4.Q0, Button feed¬ 
throughs (while they last) 500 pF @ 500 V, 
20/81.00, Add sufficient postage. R and R ELEC¬ 
TRONICS, 1953 S, Yellowstone St, Springfield, 
Ohio. 


VARIACS—-General Radio and Ghmite. 60 cycles 
Input 120V-—output 0-280 V. 1 amp or input 240 V 
—output 0-280 V, 2 atrip. PULLOUTS IN GUAR¬ 
ANTEED EXCELLENT CONDITION $G 95 plus 
postage. Shipping weight 10 lb. R & R ELEC¬ 
TRONICS, 1953 S, Yellowspring St., Springfield, 
Ohio. 
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DISCOUNT PRICES —Time payments, big savings 
on new equipment in Factory sealed cartons 
with full warranty. Swan SW-500C $445, 3W-350C 
$365, SW-250 S286, National NC-2G0 $315 ff NCL-2000 
$595. Galaxy V Mark II $365, Drake R-4B $375, 
T-4XB $375, L-4B $595, Ham-M rotator and indi¬ 
cator $99.95. All equipment new, full warranty, 
factory sealed cartons. Time payments on any 
purchase. No finance charge if paid within 60 
days. Write for discount prices on Hy-Gain, 
Mosley, Tri-Ex, Hammarlund, New-Tronics, SBE, 
Immediate delivery. Reconditioned Specials 2-B 
$189, NCX-3 $199. 32V-2 $99, 75A-1 $129. Send for 
list. Bryan Edwards Electronics* 1314 - 19th Street. 
Lubbock, Texas. Phone 806-762-8759. 


GENUINE FIBERGLASS CIRCUIT BOAR D. Over 
250 Square Inches of .130 single and double clad, 
easy to cut. S2 postage paid. G. Beene, 1242 Cole¬ 
man, Greenville, Texas 75401. 


HALL I GRAFTERS SX1Q1A Receiver $150. Heath 
HO-IQ Monitor scope $50. HaUierafter HAG trans¬ 
ceiver & PS supply $125.00. All in excellent con¬ 
dition. Must sell soon. Wilbur Orr, 97 Green- 
Clover Dr., Henrietta* N.Y. 14467, 


HEATH DX-100 with book $80; National NC-190 
receiver, perfect, original carton, look, $175. 
Both $225. K3BGZ, Rt 2 Box 20-A, Leonardtown, 
Md, 20650. 


KITS WIRED AND ALIGNED: Transmitters - re¬ 
ceivers - amplifiers - anything; Rate—thirty per¬ 
cent of kit price. Carey Cranford Coggins Indus¬ 
trial Laboratories; 7235 Hunters Branch Drive. 
Atlanta, Georgia. 


NATIONAL NCX-3, NCXA ac supply, like new. 
original carton, manual first $250.00 gets it ship¬ 
ping paid. Eugene Gossett, 762 Maple St., Spar¬ 
tanburg, S-C. 29302. 


JOHNSON INVADER like new, Tapetone Rcvr 
converted Valiant command sets, send for list. 
Thomas, 11 Sussex North, Lindsay, Ontario, 
Canada. 


SWAN 250 AC DC power used 3 times vox cali¬ 
brator 444 mike $450.00 delivery 250 miles. John 
Oezer* P.O, Box 97. DeMotte, Ind. 46310, 


GROUNDED GRID FILAMENT CHOKES. 30 

AMPS, Ferrite core, Bifilar wound, $4.00. Plate 
chokes 800mA. S2 00 FPUSA48, Calif, add tax. 
William Deane, 8831 Sovereign Rd,, San Diego, 
Calif. 92123. 


SELL TWO NEW PHILCO CLR-6 Microwave Re¬ 
peaters $400.00—Tektronix Model 517 Oscilloscope 
with powed supply. Good condition. $275.00— 
Hewlett Packard Model 505B Electronic Tachom¬ 
eter Indicator. $40,00, Good condition. All above 
with manuals. Brice Benson, 2046 N, Adams, 
Indianapolis, Indiana 46218. 


SELL: Telesig 301 transmitters. 302 receivers 42 
cycle shift, with matching plugs and mercury 
polar relay. Make offer. No dealers, KL7QK KH6, 
P O Box 291, Wahlawa, Hawaii 96786* 


SB-300 & SB-400 S535. New condition with HS-24 
speaker. W6TRU, 5226 Vickie Dr., San Diego, 
Calif. 92109 Phone. AC714-488-8673, 


ITA COMMUNICATIONS SYSTEM, new. Built 
for FAA. Transmitter, receiver, solid state PS.. 
Harmonic filter, and remote control unit. Crystal 
controlled 118 to 152 Me. 50 watts AM output. 
With instruction books. Paul Moflitt, W3HMR. 
222 Sherbrook Blvd., Upper Darby, Pa, Call 
(215) CL9-4692. 


GONSET GSB-G SSB (6 meter transceiver) w/AC 
pwr sup. 2 Mo. old—w/manual, $295.00, NC-303 
Converters, 220, 144, 50 Me in matching cabinet, 
$75.00, W1VYB, 922-3850. 


WANTED: Gonset 2 meter linear, II or III. 
W1VYB, 922-3850, 


FRESNO HAMFEST, May 3-4-5 at the Tropicana 
Motel, 4061 N, Blackstone, Fresno, Calif. Tickets 
$8 until April 27th, include registration, banquet, 
etc. Send to Box 783, Fresno, Calif. 93721, 


WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Ritco Electronics, Box 156, Annandale. Va. 
Phone 703-560-5480 collect. 


GALVANOMETERS/METER RELAYS, New Wes¬ 
ton #705, 0-10 microamps full scale or 5-0-S micro¬ 
amps by shifting zero adjustment. $5.50 ea. Post¬ 
paid, Glen Richie, Box 26 Salem, Virginia 24153. 





GET IT from G00DHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED 

SILIC. RECTI F. 8000 PtV 400 MA, Large user’s terrain, 
invent., not rejects! Slater SLA O S -2. Mas: reverse, 2 uA; 
fwd drop, 8.2 ¥. Cost $8 ea. * c . n 

__ ■ =- ' PAIR P ,-tnai d _ 00<5 v 

MARCONI FM DEVIATION METER TF-934, regularly 

$89 u. Heads dev, vv ranges 5. 25, 75 tee, Has audio monitor. 
Made fur MIL. 2*4-100 me. easily reaches 2000 me on bar- 
monies, we include all instructions. „ 

i ’becked out. ready to use. .. o249»hQ 

Brand New V H F rcWs look like” RC-453 Command - but are 

iMuhe 108-135 me. 2 ur sens., 2 rf's. 3 IP's: nosie lmtr: 
;ivc. W/schem,„ Instruct., spline knob, & graph to set freq. 
by counting turns. A.R.C. Type J3B f 28v htr 

wiring; 7# shpg. wt, . ..* ... 522*50 

R32 Is >uuu' lmi w/afitn. : Mv h;r wiring .$27.50 

K-23 ARC-5 i 'Gin tnand rcvr 100-590’ kc...... 14.95 

A.R.C. 12 #22 t'ommand rcvr 540-1000 kc.... 17.95 

LM-14 freq. meter, .01% 125 kc-20 me . 57.50 

TS-323/UB freq, meter 20-480 me. JOlft .,,,,169.50 

BC-221'S OK ...... .,$67,50 TS*i?5 OK ....127.50 

CLOSING OUT Radio Receivers 3S-4QG0 me at CRAZY 
LOW PRICES! Ask for APE-4 AYCV-253 sheet. 

ALL-BAND SSB RCVR BARGAIN: HaUicrafters H-45/ 
ARR-7., 550 kc to 43 me continuous. Voice* CW, MCW, 
aligned, grid, w/boofe; 2-RF\ 2-IF's, 3-meter: noise 
lmtr: 3 it I. 9 non*itl selectivity - „ 

choices. Less t wr sply .—..*,, 149.50 

*10 ey pwr ?p1y; ^36. SSB product detector: ...... $20 

SP-60O-JX Rcvr .51-54 me. Lie. Cor I w 'book . .325.00 

TIME PAY PLAN: Any purchase totaling 
$ 100.000 or more, down payment only 10% 

DO NOT ASK FOR CATALOG! ASK FOR 
SPECIFIC ITEMS OR KINDS OF ITEMS YOU 
NEED! WE ALSO BUY! 


R. E. GOODHEART CO. INC. 

Box 1220-GC, Beverly Hills, Calif. 90213 

Phones: Area 21J, office 272-5707, mcssaqc^ 275-5342 


APRIL 1968 
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From the birthplace of the greatest inventor of all ages, Leonardo Da Vinci, comes 
this made-in-ltaly—world's most practical for the price, 

PRESTEL FIELD STRENGTH METER (Model 6T4G1 

Calibrated from 40 to 860 Megahertz* from 10 to 
50,000 Microvolts* Nothing mates it easier to 
properly and speedily find the correct place to 
install TV, FM and Communication Antennas- You 
c^n measure and hear the signals with this 4^2 
volt battery economically powered unit. There is 
nothing else like it! 

_OnlyjmO 

I We continue to purchase FOR PROMPT C45H ! 
small and large inventories of electronic equipment, 
tubes, semiconductors, etc, 

i 

[ Wire, write, phone coffecf! j 

J We pay freight on all purchases! I 


Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 



TELEVISION TELEMETER 

TELEMETER PAY TV 
PROGRAM SELECTOR 

Choir© of 3 programs that are 
tone operated in the YHF band* 
with provisions for depositing the 
amount of money required for 
each program as indicated on the 
coin register* and that also shows 
a credit balance when an over¬ 
payment is in tide. A pre- recorded tape will give program in¬ 
formation when desired. With Tubes: 1-12BUT, 1/6BE6, 
1/66 AB, 2/GUS; 1" speaker* coin mcchst- $n m qc 

tiisrn, tape magazine, etc. Size: 13 x < x ^ 

Wt.: 25 lbs. #1001/5 . 
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TRANSCEIVER 

AF/UTA-B8 TRANSCEIVER. AM 
^115 lo 152 MC on any one of 
ten preset frequencies, crystal con¬ 
trolled. Power output approx. 5 
warn. With Tubes: Trans.: 6AG5, 
2/6C4. 3/5763; Mod.: (SAUtf, 
2/6C4, tlAK6 : Rec.: 3/6BH6. 
3/6BJ6, CAHtJ, GAOS, & 12AT7. 
(No crystals supplied) 2*3 Volt DC Dynamotor, output 205 
TDC ami—SO VDC. Sire: 0 x 8 x 16": Wt.: 25 lbs. 

Price—lised ..$24.85 

Schemiitlu: SI.00 Plugs: $1.50 na. Am. Plug: 50(1 

LM FREQUENCY METER 

LAI NAVY TYPE FREQUENCY METER: 

125—20,000 KC crystal calibrated Indi- 
catmg equipment, heterodyne type: ac¬ 
curacy .01 to ,02 depending on freq. With 
modulation 500 cycle. Voltage required 
12/24 for ril. and ISO @ 5 M A/475 
VDC @ 20 AfA. With 1000 KC crystal 
A tubes. Also calibration book. Units have been used and 
may need replacement of some switches or minor parts. 
Otherwise* guaranteed serviceable. Size: 7 ^ * 7 % x S*; 
Wt.: 15 ]ha. Price (an described above) , . , $21.95 Or: 
With All Parts: $29.50— With All Barts. & Checked: $39,50 
Prices FO.B., Lima* 0—25% Deposit on C.O.D/a 
BIG FREE CATALOG-— Bend for your copy today. Dept, 73 

FAIR RADIO SALES 

DEPT. 73 — P. O. Box 1105 — LIMA, OHIO 45802 
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NOW—a Competitively Priced 
Recei ver for the most exacting 
Professional Performance! 


ANEW 

Thoroughbred 

in 


Solid-Stati 

Receivers 



The superb, new R-530 by GALAXY 


Designed for the exacting requirements of laboratory, broadcast and 
HF monitoring and point-to-point complex system communications, the 
R-530 is an advanced solid-state communications receiver. Its unsurpassed 
performance is the result of over three years of exhaustive research. 


It receives selectible Upper and Lower Sideband, C\Y AM and RTTY 
signals... provides accuracy of l KHz tuning throughout the 0.5 to 30 MHz 
frequency spectrum. 


I nique front end design and crystal lattice filters insure optimum sen¬ 
sitivity and selectivity. An adjustable noise blanker minimizes interference 
...background noise. Frequency stability is amazing... less than 100 Hz 
drift after turn-on! 


Complete transistorization and modular construction provide maxi¬ 
mum stability. Minimum heat generation and power requirements allow 
the R-530 to be used in field applications now impractical with vacuum 
tube equipment. The new Galaxy R-530 is compatible with existing sys¬ 
tems. Beautifully styled , compact, weighing only 25 pounds. 



(Priced in the $700 range* Write for free 
brochure and complete specifications. 


GALAXY ELECTRONICS 

"Pacesetter in Commerc/a//Amoteur Equipment Design" 

10 South 34th Street, Dept. 73»f28, Council Bluffs, Iowa 51501 






































INTERNATIONAL 



CRYSTALS 

the first choice of 
the Radio Amateur 


THE AMATEUR WHO SELECTS INTERNATIONAL CRYSTALS FOR HIS 
COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS: 


■ Every amateur crystal is manufactured by 
the same skilled craftsmen who make Inter¬ 
national commercial crystals. 

■ International crystals are the product of a 
continuing research and development pro¬ 
gram. 

■ International crystals are designed and man¬ 
ufactured to operate under all types of field 
conditions . . . fixed or mobile. 

■ International crystals are used in all major 
makes of commercial two-way radio equip¬ 
ment. 


■ International customers include broadcast 
stations, airlines, military services. Civil Air 
Patrol, taxicabs. 

■ International crystals and electronic com¬ 
ponents are used in the United States mis¬ 
sile and space research program. 

■ All International crystals are guaranteed 
against defective materials and workman¬ 
ship for an unlimited time when used in 
equipment for which they were specifically 
made. 


KEEPING YOU ON FREQUENCY IS OUR BUSINESS! 



CRYSTAL. MFG. CD., INC. 


lO NO LEE • OKLA CITY OK LA 73102 


Write today for a FREE CATALOG of International 
precision made crystals and quality electronic equipment. 

International Crystal Mfg. Co., Inc. 

10 North Lee 

* Oklahoma City, Oklahoma 73102 

w 

m NAME_ 

■ 

m ADDRESS______ 

- CITY ___STATE_ZIP_ 




























